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EDITORIAL 


by GERRY YARR1SH 


ANSWERS FOR 
BUILDERS 

he universal constant that binds 
modelers together is balsa. The vast 
majority of the models we build and 
fly are built of nature’s wonder wood. As 
with any material, to use it to its full poten- 
tial, that is to say. use it correctly , you 
need to fully understand its properties. 
Mistakenly using balsa that’s too soft or 


too hard for a given building job is a real 
pain, but more important, using the wrong 
grade of balsa can greatly affect a model’s 
structural integrity. “Which type of balsa 
should 1 use to build my model?” — a very 
common question, especially among new- 
comers to R/C. Hear the answer in this 
month’s “Scratch Builder’s Corner,” in 
which George Wilson teaches us the ABCs 
of building with balsa. 

1996 BUYERS’ GUIDE 

This month, we’re proud to bring you the 
1996 Model Airplane News Buyers' Guide. 
Designed to help you make those impor- 
tant purchasing decisions, it’s filled with 
more than 400 of the top R/C airplane 
products on the market divided into 15 sec- 
tions. For your convenience, we’ve also 
included a handy index of up-to-date man- 
ufacturer addresses and phone numbers at 
the back. Whether you’re a sport flier or a 
scale builder, we know you’ll be thumbing 
through the 1996 Buyers' Guide for many 
months to come. 


FUN IN THE SUN 

For years, I had heard about it, but until 
recently, I never had a chance to visit R/C 
World in Orlando, FL. It’s the home base 
of the R/C World Flyers — a combination of 
condominiums and R/C modelers’ 
heaven — and it’s a great place to spend a 
few days when winter starts to get to you. 

Created in 1981, R/C World is the 
brainchild of some visionary modelers who 
pooled their money to invest in the then 
affordable Florida real estate. Model 
Airplane News also contributed — interested 
in establishing a place in the sun where 
retired modelers would live and be able to 
fly their models. Approximately 100 acres 
surround their 450-foot 
runway, so the R/C 
World Flyers have a great 
place to put on their 
annual Big-Bird Fly-In. 

This year, some of the 
country’s top fliers 
showed up and enjoyed 
the great facility and 
a weekend of low-key 
flying — and fun! — held 
in honor of retiring AM A 
President Don Lowe. As 
you’ll see from our event 
coverage, from a giant- 
scale Lockheed Constell- 
ation to free-style aero- 
batics and R/C candy drops, there was 
something for everyone. 

BIGGER, LIGHTER MODELS? 

This month, in “Scale Techniques,” Bob 
Underwood raises questions and supplies 
some answers about the size of our models 
and their wing loadings. 

Did you ever consider that the scale 
to which you build a model can indirectly 
affect its flight performance? Larger models 
tend to fly better, as do planes with lower 
wing loadings. As it happens, smaller scale 
models tend to have higher wing loadings. 
Bob shows how you can build a larger 
model with only a slight increase in weight 
and enjoy a good decrease in wing loading. 
Will it fly better? You bet! Check out Bob’s 
column and avoid the pitfalls that lie in wait 
for your next scale project. 

And for aerobat scratch-builders, we 
have a sport-scale, two-place, Sukhoi Su-29 
for your next project. Designed by Mark 
Sirianni, this 80-inch-span, .90-size model 
looks great and flies beautifully. ± 




Rich FeroidVs Impressive, 100 inch span WW1 German Albatros 
takes off for another sortie at the 1996 R/C World Big Bird Fly In. 



A Proven 
Winner! 


Not all model aircraft 
engines are created 
equally. 3W engines 
are built specifically 
for giant scale model 
aircraft — a good rea- 
son why 3W engines 
took 1st, 2nd, and 
5th place honors at 
the 1994 Tournament 
of Champions. 

3W-Modellmotoren 

has been in business 
for over 10 years, researching, designing 
and building engines for giant-scale model 
aircraft. With engine sizes from the 35 cc 
3W-35 to the monster 4-cylinder, 240 cc 
3W-240B4, there is a 3W engine designed 
specifically for your application. 

Call now for more information or send 
$5.00 for a complete Info Pack on our 
exclusive line of 3W engines, Giant Scale 
Kits and Accessories. 



A 3W-I20B2 powered 
Quique Somenzini to first 
place honors at the TOC. 


3W-120B2 



114 cc/ 6.95 in’ 

12.5 Horsepower 
8.8 lbs. 

Prop 28 x 12 
1 994 TOC Champion 


Dave Johnson’s 


Desert Aircraft 

P. 0. Box 18038 Tucson, AZ 85731 
Phone/Fax (520) 722-0607 


JULY 1996 7 






-^\ERROW/ 


PILOT TALK 


Jeff Powell of Hurst, TX t has been 
flying for 22 years. He got started in 
giant scale because he *s always been 
impressed by the range of capabilities big 
planes have in aerobatics: 

I fly a 35% Pirate Extra 300S that 
weighs in at about 27 lbs, wet. 1 started by 
powering it with a Precision Eagle 4.2 
TOC version with all the bells and 
whistles, and later with a 5.8. 

I was really pleased with the power I 
got from these engines until I got a 
side-by-side comparison with a Quadra. 
Now, Td never go back to a Sachs, 

First I had a Quadra Q75, 4 A cubic 
inches. It was able to turn bigger props at 
faster RPMs than my 4.2, important for 
doing maneuvers like torque rolls. 

Tve also got a 6.0-inch Q1Q0 that I fly 
most of the time. Both really put out the 
power. Talk is cheap, T always say, the 
proof is in the pudding. 1 also like to mix 
metaphors. 

These pups perform. Pm swinging a 
24x12, and I can hover perfectly vertical 
while maintaining a constant RPM. But 
what's most impressive is how I can 
accelerate out of the torque roll and get 
unlimited vertical from the Quadra. 

It does better climbing out than a 5.8: 
‘"unlimited” and ""vertical” are words you 
seldom hear together with a 27-pound 
plane. With my Quadra, you just keep on 
truckin'. Up. 

I prefer battery ignition, but some of 
my friends like the fact that Quadra also 
makes a magneto version, with a spring 
starter installed at the factory . So if you're 
looking for the best, get a Quadra. 
They're available, they’re a great value, 
and they perform. I think you’ll like them 
better than anything you’ve ever flown. 
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North American Power R/C 
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AIRWAVES 

WAITE TO US! We welcome your comments and suggestions. Letters should be addressed to "Airwaves; Model Airplane News. 251 Danbury Road. Wilton. CT 06BSP7'3Q3S: e-mail: man® a irage.com. Letters may 
be edited tor clarrty and brevity We regret that, owing to the tremendous numbers of letters we receive, we can not respond to every one. 


INQUIRING MINDS 

Your April *96 Model Airplane News is 
outstanding. I particularly enjoyed the P-40 
and Hawker Tempest articles, and my 
curiosity has spawned two questions. 

First, I am awed by Sepp Uiberlacher's 
Tempest. What a masterpiece! But, really, 
how long did it take to build? In the article, 
Mike Cherry wrote that the rivets took 
Sepp “three weeks of full-time work. 
That's more than 300 hours just for the riv- 
ets,” Is Mr. Cherry using new math, or did 
Mr. Uiberlacher really work 100+ hour 
weeks? It is also written that the model 
took 3,000 hours to complete. Is that 30 
weeks or something much longer? 

Second, I’m building a Top Flite P-40, 
and I loved Stephen Scotto's Field and 
Bench review. I am also puzzled: on page 
38, one picture shows the area between the 
sets of teeth painted red above black, but 
the other picture shows just the opposite. 
How did that happen? 

IVm just curious, puzzled and would 
really like to know. 

BOB HUSK 
four dog @ ix.netcorn.com 

Bob , although it may seem hard to believe , 
many top modelers sometimes — including 
Sepp — spend more than 100 hours a week 
on their aircraft. The 3,000 hours that 
Sepp spent on the Tempest was spread over 
more than two years . This also includes the 
initial design and documentation. 

As for your second question : during the 
first photo shoot, Stephen nosed the P-40 
(which had the correct version of the 
mouth) into the ground during a hard land - 
ing. When he rebuilt the model, he inadver- 
tently swapped the black and red sections 
of the shark mouth, which explains the red 
above black in subsequent photos. You 
have a sharp eye ! DS 

PHILIP AVONDS KITS 

I was very impressed with the coverage of 
the Superman Fan Fly in your April '96 
issue. Although I was unable to attend, my 
representative Pat De Filippis attended and 
agreed that it was a great event. 

I would, however, like to correct an 
error in the article. Rich Uravitch reported 
that Lesher Model Aviation now sells the 
Philip Avonds F-I5 Eagle and Dassault 
Rafale. This is a mistake. Aeroloft Designs 


and our dealers are the sole U.S. providers 
of the Philip Avonds designs. As a matter 
of fact, the F- 15 Eagle, Rafale A and the 
F-104 Starfighter are now manufactured 
under license by Aeroloft Designs right 
here in Arizona. 

We want to make it very clear that 
Lesher Model Aviation is in no way affili- 
ated with Philip Avonds, the Philip Avonds 
designs, or Aeroloft Designs and their 
manufactured kits, 

STEVE SLACHTA 
President, Aeroloft Designs 



FROM RUSSIA WITH LOVE 

I'm an avid fan of your magazine, which 1 
consider to be one of the best in its field. Yet 
I've never had a chance to read any news on 
airplane modeling in Russia (or in any other 
former Soviet Republic, for that matter). It 
might seem that this activity is of no interest 
to the inhabitants of one sixth of the world. 
This is definitely not the case. As an exam- 
ple, I would like to share with your readers 
some of my personal experience in this field. 

For the last 25 years. I've been engaged 
in airplane modeling with my neighbor 
and close friend Basil Gurov, Airplane- 
modeling clubs have been popular — espe- 
cially with teenagers — in my country since 
the late '20s, Recent changes in Russia 
have opened our channels of communica- 
tions with the rest of the airplane modeling 
world (we were finally able to subscribe to 
your magazine, for one thing). Another 
significant change for us came with the fall 
of Communism five years ago, when the 
government finally lifted the ban on the 
operation of radio-trans miss ion devices by 
private citizens. This allowed us to switch 
from CL to R/C models. 

We build our models during the long, 
cold Russian winters and test-fly them in 
the summer at the Khodynka Airfield, 
which is located in downtown Moscow 
near the Aerostar Hotel (very popular with 


visiting U.S. government officials and 
contractors). 

Until recently, we've been building R/C 
trainers with 6.5 ci engines. This winter, we 
plan to build Curare and Extra 300 models 
(both have 1, 800cm wingspans and lOci 
engines). We've also purchased an Su-29 
Sukhoi model kit that we plan to equip 
with a 20ci engine, since we came to the 
conclusion that big models are the best. 

Moscow is bustling with all sorts of air- 
plane modeling activities. There is a club, 
and competitions are held regularly. We 
would be glad to become your correspon- 
dents and describe those activities in more 
detail. Feel free to contact us, 

DMITRY BATENIN 
Baikalskaya ulitsa, 44-2-36; Moscow t 
107497, Russia 
fax 7-095-956-2686; e-mail: 
kon tactam @ g las . ape . org 


WHAT’S IN A NAME? 

The “Name That Plane” answer published 
in the April '96 issue further blurs the dis- 
tinction between the Bellanca Airbus (ATC 
391, issued January 26, 1931) and the 
Bellanca Aircruiser (ATC 563, issued 
March 16, 1935). Apart from their vertical 
fins and window patterns, they looked a lot 
alike. 

The plane in the photo was Airbus Serial 
no. 702, originally built as a 12- 
passenger P200. Equipped with EDO 
floats, it became the P200A, the basis for 
my R/C design (Model Airplane News plan 
no, FSP10902). When single-engine airlin- 
ers were banned in 1934, it was refurbished 
as the 15-passenger P3Q0 Airbus and sold 
abroad. 

You may owe a clarification to the many 
scale buffs who bought those plans! 

STEVE RUTZ 
Muskegon, Ml 

Statu our reader responses were split down 
the middle; half said Airbus; the other half 
said Aircruiser. Using the 1933 volume of 
Jane's " All The World’s Aircraft t u we 
mistakenly identified the plane as an 
Aircruiser. Thanks to you and a few other 
readers, the proper identification has been 
made; the photo we printed vetjj indeed of 
an Airbus . Sorry for the confusion. RP + 
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Scratch-Builders ’ CORNER 


by GEORGE WILSON fR. 


CHOOSING WOOD 
FOR BETTER 
MODELING 





Balsa bends most easily along Its grain. Attar being soaked 
In a 50:50 solution of ammonia and water, ft bonds fairly 
easily. (Use a water-soluble glue on damp wood.} The photo 
shows bends going with the grain and across it. Note the 
cracks in the cross-grain bend (the wood samples were cut 
from the same sheet). 


S SCRATCH- BUILDERS* 
one of our primary concerns 
is which wood we should 
choose for particular parts. Woods 
vary with respect to strength* weight, 
and how easy they are to work with 
and bend* Heavier woods are 
stronger* but they weigh more* so we 
have to decide which characteristic is 
more important for a particular pan 
and choose the wood accordingly. 

This article applies to R/C models 
of medium size, but most of the infor- 
mation given can be applied to mod- 
els of all sizes* 

Balsa* spruce* birch (dowels)* lite- 
ply and aircraft-grade 
(hardwood) plywood 
are ail readily available 
from your hobby shop 
and mail-order supple 
ers* and they’ll satisfy 
all your model-building 
needs* In other coun- 
tries* obechi and bass- 
wood are popular, and 
you’ll see them used in 
foreign kits. Pine (a 
soft wood) can also be 
useful: 1 occasionally 
use it for internal parts 
that require strength 
and little finishing* 
because it’s relatively 
strong* fairly light and 
inexpensive. (You'll 
need a table saw and a fine blade to 
cut it to size.) 

BALSA 

Because this is (he traditional model- 
building wood* most of this column 
discusses its features and uses, and I 
compare other woods with it. It 
comes in different weights and grains, 
both of which are important. The skill 
lies in selecting the correct type for a 
particular application. 


It comes in strips, 
sheets and blocks, 
and scratch -builders 
frequently cut strips 
off sheets with one 
of the many available stripping tools. 
Sheet balsa should be selected 
according to its intended use. It bends 
most easily with the grain. To bend it 
around compound curves* cut it into 
thin strips and apply it as planking. 
To make it conform to complex or 
very pronounced curves* e.g., when 
making laminated wingtips, or even 
the curvature in the top forward wing 
sheeting, first soak it in water or* even 


better* a 50:50 solution 
of water and ammonia. 
Then glue the wet balsa 
with a water-soluble 
glue (typically, an 
aliphatic-resin type)* 
and allow it to dry 
thoroughly. 

Features 

* Light but relatively 
strong* 


* Easily cut and shaped with simple 
bench tools. 

* Readily available in a wide range of 
sizes and weights, 

* Easy to bend — an important consid- 
eration in model building. 

* Easy to dent and crush — a unique 
strength feature — so it will absorb 
energy in a crash, and this will limit 
damage incurred by expensive parts 
such as the radio and engine. 

• Easy to repair. You can 
remove dents from unfin- 
ished balsa by wetting the 
dented area. Repair damaged 
areas by cutting them out 
and gluing new balsa into 
the voids* At the field, you 
can often pull the broken 
balsa back into shape and 
glue it with epoxy or CA, 

> Weight 

Comes in weights of from 4 
to 16 pounds per cubic foot. 


Were balsa is being tapered for a scarf joint . The two 
ends are clamped together to ensure an equal angle on 
each , A belt or disk sender can also be used for this 
operation * (See the main article for more Information on 
joining balsa pieces 


A typical collection of sheet and stick 
woods bought for scratch-building , 
Balsa r spruce , hardwood plywood and 
tlte-pty are Included; they *11 become part 
of an OV-IO Bronco built from Model 
Airplane News plans , 
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The ABCs 
of balsa 


* A-grain sheet balsa has long fibers that show up as long grain lines. It's 
very flexible across the sheet and bends around curves easily: it also warps 
easily, 

• B-grain sheet balsa has some of the qualities of both A- and C-grain balsa. 
Its grain lines are shorter than those on A-grain, and it feels stiff er across the 


• Light, Use the lightest for indoor 
models; I have successfully used it for 
wing and tail sheeting on light R/C 
models. 

* Medium. Ten- to 12-pound balsa is 
the most readily available and is most 
useful in models of medium size, 

• Heavy. The heaviest balsa is hard to 
fmd in model shops. 

Grain 

See Figure 1 , Choose balsa with long, 
straight grain lines; it’s least likely to 
split when bent, and it bends easily 
along its grain. In its catalogue, Sig 
Mfg, shows pictures of the various 
grains and says what each is best used 
for. When selecting balsa, this catalogue 
makes a good starting point. 

* A-grain— light to medium; used for 
curved surfaces such as wing and tail 
sheeting and caps trips, 

* B-grain—medium to very hard; wide- 
ly used for ribs, bulkheads, tail struc- 
tures and wingtips, 

• C-grain — very hard; used for flat sur- 
faces such as wing leading edges and 
fuselage longerons. 

Glues and finishes 

When it's coated with dope, balsa 
becomes much harder, but with minimal 
weight increase. If you plan to finish it 
with an iron-on covering, there are coat- 
ings available to ensure good adhesion. 
After finish-sand- 
ing, I apply a couple 
of coats of nitrate 
dope {butyrate is 
acceptable) thinned 
30 percent and then 
the prep coat— typi- 
cally, Balsarite* or 
Sig Stix-It. 


Balsa basics 

* Like most woods, 
when it's wet balsa 
tends to warp, and 
it also does so when 
it has been cut into 
strips. This is 
caused by its inter- 
nal stresses being 
relieved. To coun- 
teract this, wet your 
balsa and hold it 
bent in the opposite 
direction until it has 
dried. Usually, an 


Examples of A-grain {straight, long) and B-grain 
(straight, but shorter) balsa used for flat and 
curved wing sheeting . ( See the article on the 
Uvewlre If— December *95 Issue). 

equal and opposite bend does the trick. 

* The edges of sheets that must be 
butted against each other (as when join- 
ing sheets for wing sheeting) should 
first be cut straight with a straightedge 
of the appropriate length — a real 
straightedge (most yardsticks are not 
truly straight). Bear in mind that if you 
wet the sheet after you've straightened 
its edge, it may curve again. 

* When sheeting a wing, avoid making 
butt joints against wing leading edges. 

The structure should be designed to 
allow' the sheeting to overlap the edge; 
trim it after the glue has dried. The rear 
edge of wing's forward sheeting does 
not have to be straight if it butts up 
against the rear capstrips. 

* If you have a sheet in which there’s a 
long, grain wise split, you can repair it 


C-grain; 

quarter- 

grain 


Figure 1, 


Cross-section of balsa fog 


that show up as long grain lines. It's 


sheet. This is a general-purpose sheet Daisa. 

* C-graln sheet balsa has a beautiful mottled appearance, is very stiff across 
the width of the sheet and splits easily. Used properly, it helps to build the 
gest, lightest models. It is most resistant to warping. 


with aliphatic resin or CA, Glue the 
split balsa over wax paper, and pin it 
carefully to eliminate the gap. If it is 
glued to the structure (ribs or form- 
ers), the split won't be detectable, and 
strength will not be compromised. 

• Most scratch-builders are frugal 
(read: cheap?), so they splice scrap 
balsa pieces together to make pieces 
in the lengths and sizes they want. 
After they've been sanded and fin- 
ished, well-made joints are invisible, 
and they are as strong as the unspliced 
material. Splices work best when they 
are placed over part of the structure, 
e.g., a wing rib or a fuselage upright. The 
diagonal scarf joint is recommended for 
both sticks and sheets. 

When you work with sheets, use a 
scarf angle of about 45 degrees. Scabs 
are permitted (a secondary piece glued 
across the joint to strengthen it). In a 
stick, the angled scarf cut should be long 
enough to ensure that the length of the 
overlapping joined area is several limes 
the width of the stick. 

Butt joints are unreliable and should 
be avoided. If you must use one, rein- 
force it with a strong scab. To repair a 
break, make a good butt joint at the bro- 
ken edges by wetting them thoroughly 
with glue; then push them together and 
hold them until the glue has dried. For 
scabs, spruce — the next wood 1*11 talk 
about — is more suitable. 


SPRUCE 

Spruce slicks are readily 
available in sizes from 
Vi 6 to Vs inch thick. 
Spruce is most often cut 
with a razor saw, and it 
should be spliced in the 
same way as balsa. 
Aliphatic-resin glue, 
which dries slowly, is 
recommended because 
of the time required for 
this dense wood to 
absorb the glue. Sheet 
spruce is not normally 
available. 


A-grain; 

tangent cut 


B-grain; 

random 

cut 


Features 

* It’s denser, so it's 
about twice as heavy as 
medium-weighr balsa, 
but it’s much harder 
and, therefore, stronger. 
The Sig catalogue 


lUWUnOift MINOT OF Ut to INC 
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claims spruce is 10 times stronger than 
balsa, but it doesn't define which type of 
strength is being assessed. 

* Not easy to bend. My simple test compar- 
ison of samples of '/4x'/fc-inch balsa and 
spruce indicated that it took five times as 
much pressure to bend spruce as it did 
balsa. 

• Resists being crushed. 



Ribs can bo cut using a pattern, as shewn In 
this photo. Although IVe tried other ways of 
making ribs, I prefer this old-fashioned 
approach * Rib blanks can bo stacked and then 
out on a band saw or jigsaw. (Make sure the 
blade Is at right angles to the tabled A rib- 
shaped block may be out on a saw, and then 
the fits may be sliced off with a maw * 4 Mend 
of mine uses a router to produce smooth, 
accurate rfbs from a pattern. 

Uses 

* Most useful for wing spars and fuselage 
longerons. These can be made with thin- 
ner, lighter, spruce sticks than if you were 
using balsa. A Vi6x '/4-inch spruce spar 
may be used in place of a '/4-inch square, 
medium-weight balsa spar, and it will 
weigh only half as much. 

• Great for scabs. 


BIRCH 

The dowels we use are most often made of 
birch, which is strong and relatively heavy. 
Birch dowels are used for wing tie-downs 
and to position removable parts of models. 

Like spruce, birch should be glued with 
a slow-drying glue that will be absorbed by 
the wood; poorly glued, badly fitted dow- 
els come loose — as we all know from 
experience! To ensure that the rubber 
bands do not slip off the wing-tie-down 
dowels when the wood is coated with fuel 
residue, the dowels should project an inch 
or more beyond the fuselage. 

POPLAR 

Lite-ply is most often '/fe inch thick and 
made of three plies of poplar* Lite-ply 
sheet is stronger than balsa, and it w-eighs 



Typical sheet balsa; both pieces appear Jo be B -grain 
(random cut). This type of wood Is widely used In 
model budding. The stain on the bottom piece Is no 
threat to rta usefulness. A -grain was cut with the tree 
rings and has a long r straight grain tines. C-graln has 
a mottled grain and is stiff across the sheet * tt splits 
easily because it was cut across the tree rings. 



Here, balsa sticks are being prepared for joining. The top stick will have 
a scab to reinforce the butt joint * The lower Joint Is a scarf or tapered 
joint; this Is the preferred method of joining both stick and sheet wood. 
Good joints In wood are at least as strong as a continuous piece * 


about twice as much as medium balsa. It 
can be cut fairly easily with a hobby knife, 
but a motor-driven jigsaw is the tool of 
choice* 

When used for fuselage sides, lite-ply is 
much less easily dented than balsa. That 
it’s more difficult to die-cut is evident in 
the crunched edges that show up on the 
lite-ply parts in some kits* Lite-ply is rec- 
ommended for fuselage doublers (inside) 
where it adds strength without a serious 
weight penalty. 


glue such as aliphatic-resin or thinned 
epoxy, both of which are fuel proof 
and will soak into the plywood layers, 

NEXT TIME 

How often have you heard: "What size 
should my wing spars and longerons 
be?" and "What* s the best thickness 
for the wing or fuselage sheeting?" 
Most often, answers to these questions 
will be based on experience gained 
from building previous designs. Most 
of us don't have the talent, time, or 
resources to pick wood sizes scientifi- 
cally. As a result, most models are 
over-designed from the strength stand- 
point (assuming that they have not been 
designed specifically 
for maximum crash- 
resistance). 

The most common 
in-^air failure is the 
collapse of the dihe- 
dral wing joint 
because of a violent 
maneuver — inten- 
tional or not. I have 
designed and flown 
trainer wings with structures so light that I 
felt they would fail, but they didn’t. To 
select wood for your model, my advice is 
to try the wood dimensions that are used in 
similar models that fly well. 

In a future column, I hope to discuss 
structural designs that maximize strength 
and minimize weight* Until then, keep 
building, 

* Addresses are listed alphabetically in the Index 
of Manufacturers on page 184. + 


HARDWOOD PLYWOOD 

This has great strength, but it's heavy, so 
it's most useful where great strength and 
abrasion- resistance are needed. It comes in 
three, four and five plies* One sample of 
three-ply, Vto-inch-thick plywood weighed 
53 pounds per cubic foot — about five times 
the weight of medium balsa. Aire raft- grade 
plywood is readily available in thicknesses 
of from '/64 to '/4 inch; the '/64-inch wing- 
skin material has three plies. 

Typically, plywood is used for the fire- 
wall that supports a model's engine and 
also to support landing gear. It may be 
drilled accurately to take close-fitting 
machine screws and rubber engine- 
vibration isolators. 

Like spruce and birch, hardwood ply- 
wood is best attached with a slow-drying 


Suppliers for Scratch-Builders 


Balsa USA, 

P.O. Box 164, 
Marinette Wl 54143; 
(906) 863-6421. 

Global Hobby 
Distributors, 

10725 Bits Am, 
Fountain Valley, CA 
92728: 

(714)964-0827; 
fax (714) 962-6452. 

Hobby Lobby I nil., 

5614 Franklin pike 
Circle, Brentwood, 774 
37027; 

(615) 373-1444. 

Lone Star Balsa, Rte, 
9. Box 437. Lubbock, 
7X79423; 

(806) 745-6394. 

Midwest Products 

Co* Inc*. P.O. Box 
564, Hobart, IN 
46342; 

(219)942-1134, 


National Balsa, 

97 Cherokee Dr., 
Springfield, MA 

(413) 796-1925. 

Sig Mfg. Co. Inc*. 

401-7 South Front St.. 
Montezuma. IA5Q171; 
(515) 623-5154. 

Superior Balsa 
Aircraft Materials. 
12Q2Q-G Centralia, 
Hawaiian Gardens, 
CA 90716; 

(310) 865-3220. 

Tower Hobbies, 

P*0. Box 9078, 
Champaign IL 
61826-9578; 

(217) 398-3636, 

Trillium Balsa Ltd., 
260 Tilsonburg, 
Ontario, Canada 
N4G 3B5; 
(519)688-3522. 
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by CHRIS CH1ANELLI 


/ rSCOOP 


New products or people behind the scenes; my sources have been put on alert to get the scoop! In this column, 
you’ll find new things that will, at times, cause consternation, and telepathic insults will probably be launched in 
my general direction! But who cares? It’s you, the reader, who matters most! I spy for those who fly! 




P4C£K 


Ra-fun 

(pronounced Raven) 


H ere are Karen and Wayne Handley with their famous 
full-size Raven and Global’s new Raven 40 Fun Fly 
profile stunt plane. The Raven 40 Fun Fly performs outra- 
geous aerial contortions, such as square knife-edge 
loops, floating flat spins, rapid-fire rolls and hovers; it 
even lands backward in a breeze and does the infamous 
“Flea Flicker” maneuver. Karen’s and Wayne’s smiles say 
it all: they approve! In fact, they were so enamored with 
Global’s Fun Fly Raven that they decided to build the full- 
scale version, and it’s almost complete. Wayne confided 
in me that the profile fuselage was causing cockpit-design problems; however, he’s confident that he can solve them. 


Specifications: wingspan — 53 inches, area — 828 square inches, weight (without radio) — 54 ounces, engine required — .40 to .53 2-stroke. 
• Global Hobby Distributors. 18480 Bandilier Circle. Fountain Valley. CA 92728-8610: (714) 964-0827; fax (714) 962-6452. 


Pacer’s Hinge (ilne 

T he Zap gang s latest creation is a specially formulated, 
non-CA glue that will secure any hinge to any material. 
Pacer’s ‘Hinge Glue” features an incredibly handy applicator 
for easy hinge installation. Hinge Glue is half the price of CA, 
and it gives the builder a longer working 

J vhich is often needed to align critical 
)l-surface hinge joints. A 1-ounce 
retails for $2.99. If Hinge Glue or any 
Zap product is not available in your 
:all one of the following Zap offices, 
ley will put you in touch with the 
>t supplier; Frank Tiano Enterprises 
Coast), (407) 795-6600; Robart, Inc. 

(Midwest), 
i (708) 584-7616; 

House of Balsa 
(West Coast), 
| (619)246-6462. 


PACLR n 


Tin \m:it r r , iCj«i2i* 


I t appears that the 1.20 2-stroke has definitely carved out a 
place for itself in the hearts of the experienced, and not so 
experienced, sport and scale modelers. One need only take 
inventory of the recently released designs for this size 
engine to dispel any doubts. Thunder Tiger has certainly 
established itself as a 
maker of high-quality 
performance engines, 
and the introduction 
their new 1.20 
2-stroke is sure to be 
good news to you 

modelers, whether ^ " 

you’re into sport, pat- * ^ 

tern, or scale. One 
very trick feature of 

this new engine is — 

that the muffler can 

be firmly bolted on ^ 

in both standard and r 

Pitts-style positions. ’ 

Other features in- ~ 

elude a ringed pis- 
ton, dual ball bear- 
ings, a twin-needle 

carb (with reduced mixture sensitivity) and Thunder 
Tiger's three-year warranty. The “street'' price will be some- 
where around $250. Watch for the rear-exhaust, pumped 
version sometime in July. 

• Thunder Tiger USA. 2430 Lacy Ln. #120, Dallas, TX 75006; 
(214) 243-8238; fax (214) 243-8255. 
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(/iitttudU £ tries 


Super Phafic 


W hat does it do? According to the distributor, 
Hobby Lobby International, Super Phatic glues 
wood together better than any other glue. Why? — 
because it flows inside of the two pieces of wood to 
“grab” hold of the grain and bond the 
„ pieces so well that they can be separated 
\ only by breaking them. In essence, it 
l[iiih|JL seeks out places to bond and makes a 
j oint stro ngerthanthe wood it self, 

^1' } Super Phatic looks like watery yellow or 
white glue, but it isn't. It’s much 
stronger than normal white glue, and 
when it sets, it's almost weightless. It 
doesn't set as fast as CA, but it’s 
/* re P orted to be stronger. If you try 

> Super Phatic and don't like it, send it 
back *° Lobby, and they'll give 

1 J^*~**^ . you a cash refund, A 50ml bottle is 
” ‘ • “ $5.95. 

; &££$} * Lobby Inti,, 5614 Franklin 

Pike Circle, Brentwood, TN 37027; 
(615) 373-1444; fax (615) 377-6948, 


Happy 50th Anniversary! 

Balsa USA started manufacturing kits with the 
introduction of a twin-rotor helicopter kit in 1946 
under the name Joy Products, Throughout the '50s, 
the company produced VzA control-line kits, such 
as the Pee Wee Pursuit, Pee Wee Pup and Stunt 
Runt, In the ’70s, they started to produce R/G kits 
and changed their name to Balsa USA in ! 75. Model 
Airplane News wishes Balsa USA and owner Ron 
Bush another 50 years of success and thanks him 


I f there ever was a 
plane that penetrated 
the frontier on a regu- 
lar basis, it was the 
venerable deHavilland 
Beaver. Now you can 
hone your R/C bush- 
piloting skills with 
Global's new deHavil- 
land Beaver 40 and, 
with its high -aspect ratio, high- lift, flat- bottom, 64- inch wing 
and a set of floats, you can do some R/C island hopping of 
your own. If the cold weather doesn't bother you, slap on a 
set of skis, and get ready for tundra takeoffs Admiral- 
Byrd-style. Global’s new Beaver features working cabin 
doors, scale windows and wing struts that are not only func- 
tional but also add exciting authenticity. Included optional 
flaps (requiring a fifth channel) are the icing on the cake of 
realism. And with that big radial cowl, any ,40 to .53 2-stroke 
with Pitts-style muffler or appropriately sized 4-stmke will be 
nicely hidden from view. The scale fun factor on this design 
is very high indeed. Gee, can you tell I really like this one? 
It's something different that should prove to be a great flier. 
The kit features sturdy, lightweight, all-balsa construction; 
top-quality machine and die-cut parts; self-jigging tab and 
slot alignment; extensive hardware; a fiberglass cowl; rolled 
plans; and a photo-illustrated manual. 

• Global Hobby Distributors, 1 8480 Bandilier Circle, Fountain 
Valley, CA 92728-8610; (714) 964-0827; fax (714) 962-6452. 


T he all-new FS- 
52S is the latest 
addition to the pop- 


ular O.S, Surpass 
line of 4-stroke 
engines. The new 
engine reportedly 
delivers 12 percent 
more power than the 
already powerful FS-48 Surpass, and it T s the same size and 
weight The 52S features a new Type 40N reversible carbu- 
retor with automatic mixture control for more stable idling. 
The 52's crankshaft, camshaft and piston ring have been 
treated with a corrosion- resistant coating while the rear bail 
bearing is rubber-sealed for improved durability. Other fea- 
tures include a redesigned silencer to reduce noise more 
effectively and a new prop locknut that helps prevent props 
from spinning off. * Great Planes Model Distributors, 2904 
Research Rd., Champaign, IL 61826-9021; (217) 398-6300; 
fax (217) 398-0008. 


F ollowing on the heels of Balsa USA’s very success- 
ful V3-scale J-3 Cub comes this new Ultimate 
Series™ V^-scale Piper Super Cub kit that's made with 
Balsa USA's accurately jig-cut balsa and ply and their 
exclusive Fall-Out™ die-cut parts. In the Ultimate 
Series tradition, the Super Cub comes with all the nec- 
essary hardware: exact-scale landing gear, scale 

wheels, leaf-spring 
tailwheel, fuel tank, 
scale decals, pinking 
tape, socket-head 
bolts, aircraft lock- 
nuts, Kwtk-Links 
and all preformed 
scale fittings; even a 
separate plan for rib-stitching and pinking-tape detail is 
included. With everything in the kit, there’s no reason 
why you can't create a masterpiece of your own. Like 
its J-3 brother, the Super Cub’s flight performance 
should be breathtakmgiy realistic. Specifications: 
wingspan — 140 3 /4 inches, weight — 30 to 35 pounds, 
length — 88.75 inches, wing area — 3,051 square inches, 
power — 2 to 4 cubic inches. 

• Balsa USA, P.O. Box 164, Marinette, Wl 54143; (800) 
225-7287; fax (906) 863-5878, 






tor serving the industry by bringing the modeler 
high-quality balsa kits at truly amazing prices. ^ 
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Pilot FftO'JfCTS 

A LOOK AT WHAT OUR READERS ARE DOING 


SEND IN 
YOUR 

SNAPSHOTS 

Model Airplane News is your 
magazine and as always r we 
encourage reader participa- 
tion. In * Pilot Projects, f we 
feature pictures from you— 
our readers. Both color slides 
and color prints are accept- 
able. We receive so many 
photographs that wg are 
unable to return them. 

AH photos used in this 
section will be eligible for a 
grand prize of $500, to be 
awarded at the end of 1996. 
The winner will be chosen 
from all entries published, so 
get a photo or two, plus a 
brief description, and send 
them in! 

Send those pictures to: 
Pilot Projects , Model Airplane 
News , 251 Danbury Rd 
Wilton , CT 06897 3035. 


FLYING FIRST CLASS 

Nestor Navarro of Lake Park, FL, entered 
this Great Planes Gates Learjet in the 
South Florida Fair R/C Model contest and 
won Best Civilian Aircraft and Best in 
Show, He painted the fuselage and wing 
tanks with epoxy and covered the rest of 
the jet in MonoKote; the numbers on the 
fuse are computer-generated, and the 
remaining decals came with the kit. 
Powered by a SuperTigre ,45 2-stroke 
swinging a 10x6 prop, the plane is very 
stable and achieves speeds of 70mph when the Spring Air gear is retracted. 


CANADIAN 

BEAVER 

Simon Martel of St, Prime, 
Quebec, Canada, scratch-built 
this scale deHavilland Beaver 
from his own plans after having 
only two years' experience in 
R/C. The 1 2-foot model is made 
of balsa, ply wood and foam and 
is powered by a 62cc Zenoab 
engine. Tr£s bien, Simon! 







BAE-146 


BE THE FIRST TO FLY 
THE ONLY [4] ENGINE 
ELECTRIC DUCTED FAN 
IT'S NEW AND IT'S 
SPECTACULAR 


# 3081 BAE-146 Span 7 5 M , Area 840 sq'\ Weight 
6-1/2 Ihs., (4| Electric inpeller jet engines, (sold 
separately), H Mm pact molded Polystyrene fuse- 
lage and Wings. Decals & full hardware pack. 
Servo mounts & cable channels pre-cut. 


-4 REM jnjWN! 


[4] Ch Radio, .40- 46 2c Eng., 

Span 55°, Area 730sq", Weight 5-1/2 lbs. 
Covered built up wing with composite 
ABS Plum fuselage. Trainer handling 
with sport plane capabilities. 


# S3002 Mosklto XXL Main Rotor S3", Tail Rotor 
9'\ Length 55", Height 16", Weight 7-1/2 lbs., 
.50 Eng 2c. Rigid drive system, Pre-assembled 
Canopy, Metal Swashplate, Alum Rotor Head & 
Mixers. Detailed instructions with isometrics. 


#1145 BLUE STAR 1:25 Semi-Scale Ocean-going Yac hi 
Length 36”, Beam 8-1/4”, Disp approx 6 lbs.. Speed 12-15 
mph, Hull & deck factory glued and trimmed. Turbojet pre- 
installed. Decal Sheet, Boat stand, Detailed Instructions 




#3082 FO 141 GNAT 

(Servo Mounts & Cable Channels pre-cut ) 

Rojet Electric Impeller Fan (sold separately), Span 31 M t Area 
295 sq”, Weight 2 lbs,, Molded Polystyrene Fuse, wings & 
Stab., Decals. Patterned alter the Red Arrow Royal Air-Force 
aerobatic Team, 


I 
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IRON ANNIE 

This Hobby Lobby 
Junkers 52/3m was built 
by Gary Grail i murid of 
Chesterfield* VA, He 
hand-cut the corrugation 
lines ( 10 per inch) on the 
fuselage and vertical and 
horizontal stabilizers. 

Painted with Pactra acrylic flat paint (Gary hand pain ted the 
insignias), the Ju 52 has right and left defensive gun positions 
and a top rear gun port on which there's a scale MG 34: and it 
also has functional flaps and ailerons. 


crow 




OLD 
CROW 

Roger McClellan 
of Nashville* TN, 
sent this photo of 
his W-scale Top 
Flite P-5 1 D, It 
has sequenced 
landing-gear doors with Century Jet retracts and functional 
flaps and drop tanks* and it f s powered by an Q,S. 1,20 
4-stroke engine. The model h finished in aluminum sheet 
from Jeff Foley, and it sports an Aero FX Old Crow emblem. 



GENTLE GEORGE 

William Clay of Baytown* TX, scratch-built this low-wing 
Japanese N1-K2J George, The fully sheeted model is covered 
with V4-ounce fiberglass and resin; it’s equipped with Rhom Air 
retracts with restrictors to make it move in a more scale-like 
fashion. An ASP 1.08 engine swinging a 15x8 Master Airscrew 
prop flies the plane smoothly. 







RC 17 MUSTANG P-51D $229*95 

44 Ch Radio, 1 ,8 2c/L6*2 4c Eng 
Span 89"* Area I356sq", Length 77.5" 
Baba, Ply Const / ABS Cowl, Fairings 


RC-15 T-28 B $209*95 

4-6 Ch Radio* .90-1.08 2c/1.2 Eng 
Span 81 ", Area 10S8sq"* Length 61*5" 
Balsa* Ply Coast / ABS Cowl, Fairings 


2675 N*E. 188 Sc. 
Miami, FL # 31180 
(305) 932-5228 Fax 937-2322 


4-6 Ch Radio* *61 2c, 1.2 4c Eng 
Span 65", Area 730sq", Length 58,5" 
Balsa, Ply Const / ABS Cowl* G unhood 


# 3204 SKYFLEX 2000 $124,95 

2 Ch Radio* Entry Level Hang Glider 
Span 71", Area I130sq", Length 40" 

# 3205 SKYFLEX V $144.95 

2 Ch Radio* . 15 2c Gas Engine Glider 
Span 7 1 11 , Area 1 1 30sq 11 , 1 ^ength 40 1 ' 


#3181 RUBIN ARC $399*95 

44ch Radio, .90-1.08 2c /1.20 4c 
Span: 73 " t Area 945 sq", Length 72", 
Sheeted Foam Wing, Balsa Fuse 


KC-IZWACUYMF3-S $209*95 
4 Ch Radio, .90-1.08 2c, 1.2 4c Eng 
Span 72" Top Wing, 64" Botom Wing 
Area 1530 sq", Length 54" 

Balsa* Ply Const / ABS Cowl, Fairings 


* Glass fiber reinforced Polyamide 

* High efficiency Airfoil 

* High tensile & torsional strength 

* European Whisper Quiet 

* Super pulling power 

#604 6k 4 - 2,35 #IOOS IQxS - 3.45 

#704 7k 4 - 2,65 #1006 10x6- 3,4$ 

#706 7 k 6 -2,65 #1 105 M x S - 3.S5 

#804 8x4 - 2.75 #1107 11x7.5-3.55 

#806 8 k 6 - 2,75 #1205 12x5 - 3.95 

#904 9k 4 *2.95 #1206 12x6- 3.95 

#905 9 k 5 * 2,95 #1208 12x8 - 3.95 

#906 9 k 6 - 2,95 #1406 14x6 - 5.25 

#1004 10x4- 3,25 #1507 15x7 - 5.55 


a world of planes, boats St helicopters 


CONTACT YOUR LOCAL 
DEALER 

OR CALI PICA/ROBBE 
DIRECTLY 


#1044C KEY L AGO(semi-scalc)$ 1 29.95 
wf 4136 & power set, Pre*fab parts 
Fast assembly Mega Yacht 
length 34", Beam 7-1/2", Elec Power 


RC-14 CESSNA 182 $209,95 

4-6 Ch Radio, ,90-1,08 2c/l*2 4c Eng 
Span 86", Area 984sq", Length 63" 
Balsa* Ply Const / ABS Cowl 


it S2950 MOSKITO BASIC $279.95 

Uses standard aircraft engines. 

Low CG for excellent hover 
Rotor 39.25",Lenglh 3S"„40-*46 2c Eng 


# S2990 FUTURA SE $1 199.95 
Full competition* riglit out of the box 
Rotor Span 58.5"* length 60,5" 

.61 2c, 1 .2 4c Engine 
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by MIKE McCONVILLE 


AN OUNCE OF PREVENTION 

Before flying any new airplane, seal the control- 
surface hinge gaps. Often, the hinging seems to 
leave a gapless connection, but no unsealed gap is 
completely airtight. Always seal the gap, regardless 
ot how tight it may seem. This reduces the possibility 
of flutter and results in more positive and effective 
control of the model. (I consider this step a normal 
part of building.) Gaps can be easily sealed from the 
bottom of the surface with a strip of iron-on cover- 
ing (see Figure 1 ). 


F lutter in your rudder— 

or in any control surface for that 
matter — usually produces disas- 


ing control surface is attached. The result is a seriously 
damaged airplane. The causes of flutter can be very subtle 
and easily overlooked. How many times have you seen two 
seemingly identical airplanes, but one worked well 
and the other had a flutter problem? 


Aileron flutter destroyed and separated this airplane’s wing panel 
during flight. Here’s the end result of wing separation during flight. 


CONTROL-SURFACE TWIST 

The twist might have been good for Chubby 
Checker and might even be a good tune for flying a 
freestyle routine, but it isn't good for a^ontrol sur- 
face. Twist or torsional flex in a control surface 
often occurs in a long, solid, balsa surface, such as a 
strip aileron. If the balsa is too soft, the surface may 
easily flex and act as if it's disconnected from its 
linkage. You should replace extremely soft, flexible 
balsa control surfaces. I've seen this happen many 
times on Quickie 5()0 racers because of theij; high 
speeds and very light airframes. A very easy fix is to 
partially tape (use a flexible tape, such as 3M clear 
decorator tape) the underside of the aileron tip to the 
fixed portion of the wing (see Figure 2). This makes 
the surface twist somewhat when it's deflected, but 
it usually doesn't result in a loss of control rate. This 
method also works well on Sunday fliers. 


HOWTO 


trous results. There are many factors that can cause flutter. 
This month. I'll look at control-system setup and examine 
the most common causes of, and practical remedies for, 
control-surface flutter. 

WHAT’S FLUTTER? 


MASS BALANCES 

The need for mass balancing is much greater on larger 
models. The bigger a control surface is, the more mass it 
has. As the surface mass increases, so does its inertia. In 
practical terms, this means the heavier the control surface 


Flutter is the unwanted oscillation 
of a control surface in flight. 
Depending on its severity, flutter 
can range from a barely audible 
hum to a trailing edge that looks 
like a complete blur. The outcome 
alw ays results in some type of fail- 
ure — a broken linkage, stripped 
servo gears, failure of hinges or of 
the structure to which the flutter- 
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Common causes and practical fixes 

Control-Surface Flutter 
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is T the more its mass will contribute to the 
surface oscillation. After a point, the link- 
age system can not overcome the surface 
load, and flutter will occur, I've often 
heard people say that they had beefed up 
the control surfaces to stiffen them but they 
still fl uttered. In reality, beefing up the 
control surfaces increases the surface mass, 
which causes flutter. Mass or counter bal- 
ances are simply the addition of weight to 
the control surface ahead of the hinge line 
so that the surface balances level or at least 
close to level when it's disconnected from 
its linkage. On models that have counter- 
balances as part of the control surface, bal- 
ancing can be achieved by adding weight 
to the control surface ahead of the hinge 
line. Figure 3 shows this type of setup on 
the elevators of the new Midwest* Giles 
G-202. On models that have a straight 
hinge line, a balance can be added to the 
boLtom of the control surface. As shown in 
Figure 4 f a balance can be added to the 
control horn. If the flutter is not caused by 
unsealed hinge gaps, a flexible twisting 
surface or an improper linkage setup, 
mass balancing will almost always cure the 
problem. 

In conclusion, if flutter is detected, land 
immediately, and take measures to correct 
the problem. Flutter's destructive force can 
literally tear an airframe apart; we all put 
too much time and effort into our models to 
take unnecessary risks, 

'Addresses are listed alphabetically in the Index 
of Manufacturers wt page 184, + 


Figure 2. To eliminate flutter that results from excessive twisting, tape part of the 
bottom side of the control surface to the fixed surface. Use a flexible tape, such 
as 3M f s clear decorator tape . 




Figure 3. A balanced control surface wilt 
move to the neutral position when the 
linkage has been disconnected. 



To balance the control surface, add 
weight f finishing nails or lead } fa 
the control-surface section that's 
ahead of the hinge line , 



Figure 4. To balance a con- 
trol surface with a straight 
hinge line, add a fishing 
s inker. To achieve the 
proper balance, you'll have 
to adjust the location of 
the sinker. 


Fishing sinker 
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MIKE LACHOWSK 


PREPARING 
AIRFRAMES 
FOR SERVO 
INSTALLATION 



To hot-wire servo open- 
ings, you'll need a wire 
and a soldering gun. Use 
Vn-inch music wire 
formed to the width of 
the servo. You might also 
add an extra hand to pro- 
vide a depth marker for 
the cut. Bend the open 
ends of this wire into ttie 
soldering gun — replacing 
Urn usual tip * 


T HIS MONTH’S TOPICS include 
preparing foam wings for wing* 
servo mounting and using the 
servo mount in the fuselage to strengthen 
the fuselage. Don't forget this month’s 
thermal tip. Let me know- if you find 
these helpful or if you have any other 
handy tricks to share. 

PREPARING WINGS FOR 
SERVO INSTALLATION 

To complete foam wings* often you 
have to cut a hole for aileron and/or flap 
servos. Many kits come with these holes 
already routed, but if yours didn’t, mark 
and cut the skin in the mounting area 
with a good, sharp knife, A few cuts 
through the middle of the servo area 
will make it easier to peel back the skin. 
Now, remove the foam with a router or 
a router attachment and a Dremel* 
Moto-TooL You can also cut the foam 
with a hot wire^ — a method I use 
because there’s less clean-up. 

To hot-wire, you'll need a wire and a 
power source, such as 
a soldering gun. Use 
Vi 6-inch music wire 
formed to the width 
of the servo. You can 
also add an extra 
bend to provide a 
depth marker for the 
cut. Remove the sol- 
dering-gun tip, and Tit 
the open ends of the 
wire into the gun. 

Hold the trigger 
down for a few sec- 
onds to warm the cut- 
ting tool, and test the 
tip on some scrap 
foam, if the gun is 
too hot, release the 
trigger, and let the tip 
cool down a little. 

With practice, you 


should be able to control the tem- 
perature. 

If you are reluctant to work with a 
120V gun on white foam, another 
option is to make a cutting tool out of 
.020- or .024-gauge stainless-steel fish- 
ing leader. For power, attach the wire to 
two or three D-cell alkaline batteries. 
This is a simple and cheap method, but 
make the cut carefully. Otherwise, the 
thin w r ire will easily bend, and your cut 
won’t be square. 

These tools are also handy for cutting 
wing-core storage beds. Just use the hot 
wire to notch the bed at the flap and 
aileron pushrod locations. You can also 
cut servo and radio mounts in foam and 
tape slope soarers. 

MOUNTING THE SERVO 

How to mount servos in wings is a topic 
of endless discussion. Many pilots will 
push the servo into a tight-fitting hole, 
so that the servo case is flush with the 
wing’s bottom surface. For a simple 
friction fit, apply tape 
over the wing and servo 
to keep it in place. This 
method works fine for a 
while, but the servo can 
loosen over time. Other 
pilots glue the servos 
into the wings. Epoxy 
and silicone work best if 
you first install a solid 
base, e.g., a piece of 
thin plywood, over the 
foam. You could also 
make a plug that’s in the 
shape of the servo. 
Apply epoxy inside the 
servo well, and insert 
the plug. Don't forget to 
apply release coating on 
the plug. After the 
epoxy, has cured pop out 
the plug, and you have a 


solid mounting area suitable for gluing 
or friction/tape mounting. (Use small 
amounts of epoxy w ith this method.) 

One way to help make the servo 
removable with minimal damage to the 
wing is to w'rap the servo with clear 
tape. The epoxy sticks well enough to 
the tape to hold things in place, but the 
tape will come off the servo before 
everything is pulled apart. Remember, 
the idea is to hold the servo firmly in 
place, not to make it a permanent pan of 
the wing structure. 

Silicone glue is easier to remove than 
epoxy. Use dental floss to cut through 
the glue and remove the servo; it works 
great in molded wing structures. Again, 
keep the glue to a minimum because a 
thick bed of glue under the servo makes 
the servo flex. 

Which method should you use if you 
have to replace the servo gears ? Stay 
with the friction fit, and consider lying a 
string or wire around the servo to help 
in removal. For a solid mount, take the 
time to build in mounting rails, and 
attach the servo with screws. 

FUSELAGE SERVO TRAYS 

Most fiberglass fuselages are strong and 
durable, but they can bend in front of 
the wing, especially if there is a large 
cutout under a canopy or nose cone. 
Sometimes, the model will bounce and 
jump during a less-than-perfect touch- 
down. For spot landings, this bounce 
can mean the difference between an 
acceptable landing and a really bad one, 
because the fuselage is acting as a 
spring. 

Fortunately, a simple modification 
during construction can get rid of this 
flex and make your fuselage stronger. 
Usually, there is a servo tray where the 
flexing occurs. To create a more rigid 
structure that resists flexing, lengthen 
the servo-mounting-tray inside the fuse- 



There are plenty of ways to mount 
lorvos In wings . Many pilots will 
push the servo tightly into a hole, 
to fftjt the servo ease Is flush 
with the wing's bottom surface. 
When using a simple friction fit, 
apply tapa over the wing and 
servo to keep it In place. 
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0RAND 

EPOXY 

Custom blend every batch to 
meet your specific application! 

One Resin 
Four Hardeners 
Seven Fillers 

THE SOLID 
SOLUTION 

Send $5 for Product Guide. Technical Manual. 
CST Price List and Sale Announcement to: 

CST IW 

Composite Structures 
Technology 

PO Box 642, Dept CM. Tehachapi, CA 93581 

Order Desk: 1-800-338-1278 

Technical Information 1-806-822-4162 



Here's a servo installation In a molded sailplane. No 
holes had to be cut In the wing, and the linkages are 
protected by the hatch cover, which sits flush with the 
wing surface for improved airflow. 


lage, and extend it forward and back- 
ward behind the canopy/radio opening 
in the fuselage. 

To determine the dimensions of the 
new tray, make a cardboard template 
that fits properly in the fuselage (if you 
make an error and trim too much, card- 
board is much cheaper to replace than 
hardwood). Using the template, cut a 
piece of 3 /32-inch- or ‘/B-inch-thick. 
five-ply plywood. You can also cut 


openings for your servos. 
For the best adhesion when 
you glue the plywood to the 
fiberglass, rough up the 
glass surfaces with sandpa- 
per, then clean the inside of 
the fuselage. For extra dura- 
bility. use fiberglass on the 
joint, and overlap the fiber- 
glass on the tray and fuse- 
lage. The longer tray 
attached with this method 
will really strengthen and 
stiffen the front of the fuse- 
lage. Its larger bonding area 
won’t become unglued as 
easily as a short servo tray 
or servo rails. 

If you prefer to mount the 
receiver with Velcrcr-brand 
fastener, the tray provides a 
perfect place for it. Stick 
one side of the fastener on 
the tray and the other on the receiver. 
The only drawback is that the extended 
tray can get in the way when you're 
loading ballast into the fuselage. 

I hope this information answers 
questions you might have. See you next 
month. 

* Addresses are listed alphabetically in the 
Index of Manufacturers on page 184. 4 


EFFICIENT 

CIRCLING 


A lmost every ther- 
mal pilot I have 
seen prefers to turn in 
one direction. In fact, 
many pilots fly the 
entire flight always 
turning in the same 
direction. When you 
practice, you should 
try to circle in the 
direction opposite to 
the one you prefer. 

The ability to turn 
efficiently in both directions is an important skill that eliminates the need to 
reposition your model before you enter a thermal. This extra turn can be the 
difference between flying in the thermal and having to land. 

It’s also good to turn in the same direction as others when sharing the 
same thermal; this will minimize midairs if the aircraft are are flying at the 
same altitude. 
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Aerobatics MADE EASY 


by DAVE PATRICK 


the 

INVERTED 
FLAT TURN 

/ GET a lot of requests to write 
about unusual maneuvers. There 
seems to be no limit to the aerial 
maneuvers we can imagine and, with 
today's terrific equipment, we are 
seeing some amazing aerial displays. 
But you don't always need a high- 
tech machine to do some interesting 
Hying; in fact, you can get a lot of 
enjoyment from a good sport plane. 
And frankly, fun is what it's all 
about. 

With that said, this month, we're 
going to work on the inverted flat 
turn — a rather interesting maneuver 
that's rarely seen. The good news is 
that it's not all that difficult, and 
almost any aerobatic sport model can 
handle it. 

THE SETUP 

The only basic requirement is that 
your plane be able to fly inverted 
fairly easily. A nice feature would be 
to have very little or no roll coupling, 
so when you apply rudder input to 
yaw your aircraft, the plane will not 
roll or pitch. To be honest, most air- 
planes have some coupling. The bet- 
ter designs have a minimal amount of 


coupling, which is accomplished by 
the incidence angles of the wing and 
horizontal stab, their placement on 
the fuselage and the amount of dihe- 
dral in the wing, I mention this 
because when you yaw your plane, 
you don't want to fight against a 
resultant pitching or rolling, 

A “YAWING PROBLEM” 

To check your aircraft for coupling, 
simply roll it 90 degrees to knife- 
edge; for example, roll right and 
apply left rudder to sustain level 
flight, and observe whether the model 
wants to roll and/or pitch. (For more 
discussion on this, see Chapter 2 of 
my book, “Aerobatics for Every- 
one,") If you plan to do nothing about 
it, well, at least you know 1 and can 
anticipate the errant flight path; how- 
ever, help is on the way in the form 
of today’s computer radios. Oh, by 
the way, you should check coupling 
using both left and right rudder* as 
the results may be different! 

Now let’s say that right rudder 
results in some down-elevator effect. 
The plane has rolled 90 degrees to the 
left for knife-edge, and right rudder is 
applied to sustain the knife-edge. The 
down-elevator effect will make the 
plane tuck and actually turn to its 
right; the bottom of the plane is now 
the right side of the plane. The Fix is 
simple when you think about it: mix 
some up-elevator when right rudder is 
input. Refer to your radio manual to 
learn how to mix your controls; it's 
time well spent. By the way, the 


amount of mix needed is usually 
small, so start with 5 to 10 percent, 

LET'S TRY ONE OUT 

OK. now that you’re happy with your 
model, let’s describe the maneuver. If 
you’re entering from the left, roll 
inverted and establish a comfortable 
inverted flight ( 1 ); now, as the plane 
passes in front of you, apply right 
rudder (2). (Remember, rudder is 
reversed when the model is inverted!) 
The aircraft will fly away in a flat 
turn (3). The idea here is to complete 
a 180-degree turn while the wings 
remain level. It may seem simple, 
but it's always impressive when it’s 
done well— especially if the altitude 
is low! 

A FEW HINTS 

At first, don’t hammer in full rudder 
deflection right away. Use partial 
rudder so you have some reserve 
throw to adjust your rate of turn as 
you go around, especially if there is a 
breeze. Second, it helps to focus on 
keeping the wings level and maintain- 
ing altitude. Third, learning aerobat- 
ics means learning unusual attitudes, 
and this maneuver does look differ- 
ent, so take your time, start high and 
work on it until you’re comfortable. 
As different as this maneuver is, 
pilots seem to learn it fairly quickly. 
Well, that's it for this month — 
another maneuver for your repertoire. 

Enjoy! ± 

* 
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AILERON DRIVE 

Trim and drill a large servo disk as shown, then use it to drive 
aileron push rods through threaded pushrods and adjustable 
clevises. Cory Young , Midland, Ontario , Canada 


SWITCH LOCK-OUT 

To prevent the off/on switch 
from being turned on 
Inadvertently (and 
flattening your Ni- 
Cds), attach a modi- 
fied clothespin (a) 
as shown. Balsa 
shims (b) bury the 
spring coll to pro- 
tect the plane's fin- 
ish, and a red, vinyl 
“Remove before 
flight” streamer (c) 
warns you— just tike 
In full-size planes! 

Bob Swoitzer, 
Hillsboro, OR 



AILERON 
FLEX DRIVE 

This works very 
smoothly on a swept- 
wlng model. Solder 
l^xtfc-inch-o.d. (13x3mm) 
brass tube (a) to an inner core 
of 2xV&-lneh-o,d. (50x3mm) speedometer cable (b); then 
epoxy the cable Into an aluminum torque tube (c) that 
runs through aluminum-tube bushings (d). The aileron 
horn (e) Is made of bent aluminum tuba that's reinforced 
with epoxy at the bend. Art Quillen, Hobart , IN 


SWEET 
RELEASE 

This bomb- 
release mech- 
anism works by 
having a servo 
arm press on 
the operating 
button (b) of a 
modified sweet- 
ener dispenser (a). 

A bail Joint (c) on the bomb 
is captured by the sliding door 
(d); this opens to release the 
bomb. 

Keith Anderson, Northfield, MN 



TANK TEST 

Check for leaks by pressure-testing the tank under 
water before you install It. Join two brass tubes with 
fuel line, then blow into the third tube and watch 
for bubbles. If there are only two 
tank connections, close 
off one tube with 
fuel line and a 
^ screw. 

Bob Robert, 
Durrington, 
Witts., 
England 




FILED UNDER “F” 

To work Inside his 
model's fuselage with- 
out removing the gear, 
Ed sets the model In a 
drawer, resting on the padded edge. Now 
the fuse is at a comfortable "sit-down 
height” for working. 

Ed Baumgartner, 
Halfway House, South Africa 
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Sport-scale 2-place aerobatic trainer 


I HAD designed a ‘/4-scale model of the 
Su-26, so the decision to build the new 
Su-29 was not difficult to make. After 
receiving 3-view drawings and technical information from Bob Banka 
at Scale Model Research*, I started my new project. 

I decided on an 80-inch-span model that would be IMAA-legal and light enough to fly with my trusty SuperTigre* 
.90. 1 knew my .90 would easily pull a 10-pound model, so that was my target weight (minus fuel, the finished weight 
was 10 pounds, 4 ounces). When I had finished all of the designing. 1 started the construction process with the wing. 


CONSTRUCTION 


CONSTRUCTION 



Three generations 
help to make this 
flight a success. 

I check the engine 
while my Dad and 
son, Tom, hold the 
plane. 


• Wing. Pick a piece of hard, ‘/fc-inch balsa and make the leading-edge (LE) jig. The jig tapers from I 3 /4 inches to 3 /4 
inch, with the thicker end under the wing center and the thinner end under rib 12. Pin the 3 /$2x4-inch trailing-edge 
(TE) sheeting over the plans. Glue the bottom '/fex’/t-inch spar into place on top of the TE sheeting. Pin all the ribs to 

the jig and to the bottom spar. Make 
sure the ribs are flat on the TE sheet- 
ing. When you’re satisfied with the 
fit, CA the ribs to the bottom spar and 
the TE sheeting. 

Add the top 
3 /8-inch-square 
spruce spar. Add 
the top '/sx 1 /*- 
inch TE spar. 
Glue the ‘/4-inch 
thick plywood aileron-control-horn 
plate between ribs 5 and 6. Sand the 
tops of the ribs flush with the top 
spar, and add the balsa filler block at 

rib I. Glue on the top LE sheeting. Add the */t»-inch leading edge. Add the 3 /t2x4-inch-wide LE sheeting. Do not sheet 
the landing-gear area at this time: this will be done after the gear has been installed. 

Keep the wing pinned to the jig until the glue has dried completely; then turn it over and glue the bottom 3 /fc-inch- 
square spruce spar into place. Do not add the bottom TE sheeting yet. Build the left wing panel up to this point. 

The wing panels are joined upside-down on a flat work surface. Cut an ‘/fc-inch slot at the rear edge of the spar and 
rib 1 . This will allow the dihedral brace to slide through. Lay some wax paper over the center of your plans, and pin 
the panels over the wing top view. Keep the top spar flat on the work surface. Epoxy the dihedral brace securely to 
the backs of the main spars, and let the epoxy cure completely. Epoxy the ‘/k-inch-plywood ribs ( 1 A) into place. They 
should be flush with the top of wing rib 1 . This rib sets the proper angle for the landing-gear plate. 






Epoxy the landing-gear plate into 
position. This is a very important pari of 
the wing because all the stress of the 
landing gear will he on this plate. Drill 
two % -inch-diameter holes in the from 
dowel plate, and then epoxy the pluie 
into place. Do not install dowels yet. Add 
the bottom 3 Al-inch -thick LE sheeting. 

Install the landing gear with ^2-inch 
screws and blind nuts. Use epoxy around 
the blind nuts to make sure they do not 
come loose. Sheet the top center section 
of the wing, but don' t sheet the bottom 
until later. Install ihe ^-inch-thick ver- 
tical-grain shear webs and the tubes For 
the aileron wires. The ailerons were cut 
out of the completed w r ing, finished with 
a leading edge, then hinged into place. 

Install the aileron servo rails 

and the servos. Sand the wing 
and then set it aside until later. 


* Tail surfaces. These are con- 
structed over the plans. Each is 
a */4- inch -square balsa frame- 
work sheeted on both sides 
with ’/ 16 -mch-thick balsa (I 
used 6-inch-wide Sig* balsa 
sheet). Make sure you have the 
lite-ply control -horn bases on 
both elevator halves. Let the 
glue dry: then sand the tail sur- 
faces to shape and set aside. 


Use your engine as a guide to deter- 
mine how far back to position F3, The 
plans show the approximate position for 
a 1.20 4-stroke, Mount the aluminum 
engine mount on F3 and F3R. Carefully 
draw a centerline on each of these, and 
attach the mount using 8-32 screws and 
blind nms. Glue F3 into place; then add 
F4. F5 and F6. Build your tank compart- 
ment to suit your tank. Glue the remain- 
ing top formers into place. Carefully 
check the rearward slam of F9. Add the 
’/fc-inch balsa cockpit floor and instru- 
ment panels 1 and 2. Glue in the top tur- 
tle deck ’/4-inch- square balsa and ’/4- 
inch-square spruce stringers. The middle 
l /4- inch -square spruce stringer should be 
parallel to your work surface. This is the 


SPECIFICATIONS 

Scale: V* -scale aerobatic monoplane 

Wingspan: 80 in. 

length: 54 3 /4 in. {including spinner} 
Wing area: 1 .036 sq. in. 

Weight: 10lb. P 4oz, 

Wing loading: 22.80 oz./sq. ft. 

No. of channels req'd: 4 (elevator, 
rudder, aileron, throttle) and 5 servos 

Engine req'd: .90 2-stroke or L2Q 
4 -stroke 

Comments: this IMAA-iegal, sport- 
aerobatic model is easy to fly. 



The completed tall framework , This type of construction helps to prevent 
the model from being tail-heavy. 


■ Fuselage. This is built in top and bot- 
tom halves over the V 4 - inch -square balsa 
crutch. The l /4-inch-square crutch is 
pinned over the top view of the plans: 
the top-half formers are then glued to it. 
Add the ’/4-inch-square spruce crutch 
doubler. Glue two FI formers together: 
glue F2 to the back of FI. 


base on which the stab sits, so it must be 
level. Add the l /4-inch balsa filler under 
the stab and let the top half of the fuse- 
lage dry. When it's dry, sheet the entire 
top with soft 3 /52-inch balsa. Keep the 
framework securely pinned to the work 
surface, and use aliphatic resin glue so 



In this fuselage, there’s plenty of room for any radio . Here's my 
setup. 


The wing ribs on the lead- 
ing-edge Jig have been 
pinned into place. The 
traiting-edge spars, bottom 
tralling-edge sheeting and 
the top main spar are in 


that you'll have 
plenty of time to get 
things pinned into 
place. Sand the tops 


of F9, F10 and FI I after the glue has 
dried. Add the */z-inch-thick>balsa top. 

Cut it a little oversize to 
allow for shaping. When 
the lop is dry, unpin the 
top portion of the fuse 
and turn it over in prepa- 
ration for building the 
bottom. 

Glue two FIB formers 
together, and glue F2B 
to the back of them. 
Glue F3B into place. 
Check its fit by attach- 
ing your engine mount 
to F3 and F3B. Epoxy 
F3B, F4B and F5B into 
place, making sure they are straight. Add 
the bottom ’/4- inch -square balsa stringer. 
Epoxy the ’/ti-inch aircraft-grade ply- 
wood dowel doubler to the back of F5B, 
Place the fuselage upside-down in a 
Robart* stand, and level the fuse with 
the w r ork surface. !f you have an inci- 
dence meter, the next Steps will be 
much easier. Put the wing into place 
on the fuselage. To mark the dowel 
locations on F5B. I used a ’/4-inch 
doweling center — a metal plug that 
has a sharp point on one end. The 
plug fits into the holes in the front 
dowel plate. Simply set the wing in 
the w r ing saddle area at zero incidence 
and press it forward. The doweling 
centers will put small marks on F5B 
at the exact places where the holes 
should be drilled. Also, carefully 
measure the distance from each 
wingtip to the tail post: make sure 
both distances are equal. 

When you are satisfied that every- 
thing is aligned, drill the holes in F5B. 
Remove the wing from the fuselage and, 
using a long drill bit, drill tw ? o holes for 
the rear dowels in the ’/fe-ineh plywood 
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When a 
wing panel 
is complete, 
the aileron* 
an cut treat 
the trailing* 
edge cap 
and the 
aileron cap 
an In place. 



The forward 
fop section of 
the fuselage 
showing the 
framework 
and the tank 
compartment . 


dihedral brace. Epoxy the dowels into place, 
and finish sheeting both sides of the wing. 
Epoxy the 1x6 -inch hardwood wing hold- 
down block into place. Try the wing on the 
fuselage and check its fit. Measure wingtip 
to wingtip, and when you’re satisfied with 
the measurement, drill holes through the 
wing and into the hardwood block. Drill and 
tap for a H-inch nylon bolt. 

Sheet the front bottom of the fuselage. 
Add the rear bottom for- 
mers and the ^-inch- 
square balsa stringers. 

Plan your pushrod instal- 
lation and then sheet the 
fuselage bottom with soft 
balsa. Test fit and level 
the stab on top of the 
’/j- inch- square spruce 
stringers. Add the ply- 
wood slab base between 
the stringers. I usually 
use a screw to attach the 


stab to its base. Drill Va-inch holes through 
the plywood base and the stab for the tin 
dowels. Add soft balsa blocks to the side 
of the fin and sand it to shape. 

With the wing firmly attached to the 
fuselage, it’s time to build the belly pan 
and the removable hatch. Set formers H8 
and H5 into place. Glue rear H6 and H8 to 
the wing. Add the '/4- inch -square stringers 
between H5 and H8. Cut the stringers 
between the two H6 formers 
and remove the forward por- 
tion of the fuse. This is the 
removable section that will 
cover the landing gear. Sheet 
the belly pan and removable 
hatch with V32-inch- thick 
balsa. The hatch is attached 

The Sukhoi glides well and is 
quite easy to land. One of my 
landings was dead-stick , and 
it was easy to accomplish. 


to the wing with an 8-32 screw. Glue a 
hardwood block to the bottom of the wing 
and tap it for this screw. Make sure the 
hatch is a tight fit. 

* Cowl. After the fuselage has been final- 
sanded, it is time to cut the top half of the 
cowl loose. Draw a line in front of F3 and 
cut along it with a saw. Cut above the 
crutch and remove the cowl top. Epoxy the 
two front '/4-inch plywood hold-down 
plates to the top cowl. Glue the hardwood 
block to F3. When everything is dry, drill 
holes for the front and top screws. 

With the top cowl half removed, you 
have complete access to the throttle 
pushrod, the fuel lines and the engine (to 
make adjustments). There is no fiberglass 
to paint, and when you remove the cowl, 
you don’t need to remove the prop and 
spinner. Cut holes in the bottom of the 
cowl for the exhaust pipes. Make the holes 
large enough to help with engine cooling. 




SUKHOI $U ' 29 
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Dokve /-centering marks are used to position the dowel holes on F5B. 


The fuselage's aft lop section, Including the rear stringers and the cock- 
pit floor. 


• Finishing. Fill any nicks and dents with a 
balsa filler, and sand the entire model. I 
covered the plane with Carl Goldberg* s* 
Ultracote. The covering is easy to work 
with and goes around curves well. 
Ultracote can be applied over itself with 
very few bubbles. ] cut all the stripes, stars 
and numbers out of it. To seal the inside of 
the cowl, I used black Rustoleum. 


* Canopy, I used an Ace* Extra 230 
] A size canopy and two William's 
Bros.* pilots. Instruments on the rear 
panel add a little extra touch. 

* Radio and engine. I used my reli- 
able SuperTigre .90 2-stroke engine 
with a Master Airscrew* 14x6 prop, 
a J’Tec* Pitts-style muffler and an 


aluminum engine 
mount. A C.B. 
Tatone* 3^/i-inch 
spinner and a 20- 
ounce Du-Bro* 
tank finish things off. ] used my Ace R/C 
Micro Pro 8000 transmitter. Pro 810 
receiver and five atlas servos. 

Before you test your new model, take an 
evening to go over every control linkage, 
engine bolt, etc. Cycle your batteries and 
make sure you have taken care of the 
smallest detail. Balance the plane properly 



and make sure the control surfaces are all 
at neutral, A few extra minutes at home 
could make the difference between 
a successful first flight and a real 
disappointment, 

■ Flying, The model weighed 1 0 pounds, 4 
ounces, and I was a little nervous about the 
SuperTigre 90 7 s ability to pull this weight 
around. When the weather cleared up, we 
headed to the field and took a few more 
pictures. I started with a few high-speed 
taxi runs to check the plane's ground han- 
dling. The Su-29 tracked perfectly straight 
and seemed to accelerate very quickly. 

We refilled the tank and the moment 
had arrived. The Su-29 lifted off easily 
using about half of the field. The .90 pulled 
the model around 

The two Williams 
Bros, pitots prepare 
for an aerobatic 
flight. To dress up 
the cockpit a little f I 
added two fnstrv* 
ment panels. 


with authority, and 
the plane was rock 
solid; I never 
touched the trim 
levers. After it had 


TO ORDER THE FULL-SIZE PLANS, SEE PILOTS* MART. 
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gained some altitude 
and I had calmed down 
a bit. I put the Sukhoi 
through a series of 
loops, rolls and lmmei- 
manns — all very pre- 
cise. The rolls were 
smooth, and the loops 
were done easily from 
level flight. 

The model does not 
have the vertical perfor- 



E&Ffl TAfJj * * &Km>T » U/flPPiCATPP. 
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Treaded 
Big Lite 


me Ute tecta Ute 

snap together hub 
securely locks the tire 
on the hub. 

Moisture Resistant. 

Tires are made from 
foam rubber, not from 
sponge rubber. This 
means they will not 
soak up fuel, oil or 
water. 

Tread Patterns. Available Everywhere. 

: Bfchoose from our Your can find our 
j^^riginal square ‘Lectra Lite, Ute Flite* 
profile tires or our and Big Rite Wheels 
k latest round profile nationwide. Check with 
i tires with treads. your local dealer today! 


The Inside Story . 


Light Weight. 

Lite Rite Wheels are 
made with light weight 
materials which give 
them a big advantage 
over most other A 

available brands ■ 

{Save up to a 1 lb. ^ 
in the larger sizes.) 

No Runaway Tires. 

Our unique 2-piece, 


2 piece 
plastic tub 


Lightweight fonm rubber lire 


* iNJMJft ki’d C J^fU 


LECTRA UTE WHEELS 
Sim: IK to 2% In. 

UTE FUTE WHEELS 
Sizn: 1 % to 3S In. 

BIG FUTE WHEELS 
Sizes: A to 6 In. 


LITE FUTE WHEELS 
ARE THE BEST, 
MAINTENANCE FREE 
WHEELS YOU CAN USE 
WITH YOUR MODEL! 


Left.- the constructed belly pan end removable hatch before sheeting has been added to their framework. Right: the bob 
tom formers are In place. The holes have been drilled in FSB , and H»e engine mount has been attached to F3 and F3B. 


mancc that it would 
have with a larger 
engine, hut for me, the 
.90 did a great job After 8 to 9 mi mites— 
about 300 feet high and down wind— the 
engine quit. I just kicked in some down- 
trim and easily made it back to the field for 
a beautiful landing. The model never 
dropped a wing or seemed to want to stall. 
Later flights proved to be a joy; this model 
will do anything that you ask of it— loops, 
rolls, spins, etc. 


The completed fuselage Is ready fo cover. 

DESIGNER’S DREAM 

This big. impressive Su-29 is the best Hy- 
ing model Tve ever flown, and it gets 
noticed at the Hying field. Its performance 
is everything 1 had hoped for— no bad 
habits and a real delight to ITy. 

With a larger engine, such as a YS* L20 
4 -stroke or a Webra* 1.20 2-stroke, this 
model would.be awesome. 

This is my fifth published design, and it 
was by far the most enjoyable to work on. 
If you want to move up to IMAA. this Su- 
29 will make you look good. If any 
builders have questions. I'll be happy to 
help. Please contact me: (814) 837-9435. 

Enjoy! 

M ftttrexxry are listed alphabetically in the index 
pf Manufacturers tut page IH4. + 


About the author 

\ watchmaker and jeweler hy trade. Murk Siriwmi 
Hit* in Kane. FA. with his w ife and ihrre children. 
Hr tuts beet i building and fix ing mode! airplanes 
with Ins Dad . Joe, far more dum 25 years, in his 
spare unit', he ctixinin-huifds bis i>hti designs and 
other kit models ar Mark's Mtniel Building which 
atm offers a lasereul \emi-kit of the Sto2V 
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I T'S FITTING that the sixth annual Best in the West Jet 
Rally was held in Lancaster, CA, last February; Lancaster 
is a center for jet-aircraft research and development, and 


it's near Edwards Air Force Base. 

Tlte weekend of low-key competition and hot action for 
scale and sport aircraft was hosted by the Antelope Valley 



by MIKE LEE 

6th Annual 


Tailwinds Club (AVTI) and 
CD*d by Dave Eichstedt. 
More than 65 pilots were 
registered to fly off the 

Rich Fong won the Technical 
Achievement Award with this 
outstanding P-SO. Working air 
brakes; flaps; sequencing 
gear doors; detachable tip 
tanks . 
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John Redman's gorgeous F-16 captured three awards. He 
equipped his model with working speed brakes , ground 
brakes, a pop-up canopy, sequencing gear doors and 
superb detailing . John is a V,S r Air Force F-lt 7 crew chief . 


It took Akl Yamanouchi (Torrance, C 4J eight months to build 
this F*18. P//of— 4/ Coleman {Anza, C4|; Yellow Aircraft* kit; 
twin 9fs; ftamtec* tans; Yellow Aircraft retracts ; air 

brakes; canopy lift; flaps ; sequencing doors; 34 lb. 






Bob Violett *s 7-250 turbine-powered 
T-33 camei fa for an effortless land > 
Ing. Being two steps ahead of your 
model la a must for flying turbine - 
powered models. 
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600x45 -foot concrete runway, and 
more than 80 aircraft were in the 
pits, waiting their chanpe to turn 
and hum. 


THE NEED FOR SPEED! 

As the day progressed, the wind 
, grew stronger, and many scale 
ships were wisely pul away to fly 


another day. The sport ships, however, relished the winds, as the 
fastest jet competition got under way. Imagine taking your model 
almost out of sight above your head, rolling over and dropping the 
nose straight down at full power Your target is a 200-fool-long 
speed trap just off the far edge of the runway, and you must pass 
through it at no higher than 20 feet! Larry Jacobs showed the way 
for the fast crowd. He consistently broke 220mph; one pass was 
clocked at 240,3mph — holy cow! 

Because the rules require two passes within 5mph of the pilot's 
fastest time, Larry was only able to capture a 238.5mph time, 
while Chris Huhn topped out at 244.4mph P but only once. Chris 
had to settle for a backup speed of 238,5 — the same as Larry's, Both flew BVM* Vipers 
or Mavericks. Larry's ship was equipped with a variable -thrust tail cone, which, he said, 
increased high-speed thrust. Bob Violett jumped into the 
fray, posting a 230mph+ run. By the time the speed runs 
were over, the high winds had stopped the flying for 
Saturday, 


THE TURBINE IS HERE 

Bob Violett set the pace on both days with an awesome 
display of technology. His BVM T-33 was equipped 
with a fire-breathing JPX T-250 propane- fueled turbine 
engine. Bob's museum-scale T-33 featured air brakes, 
ground brakes, flaps, full cockpit details — the works! 
At 23 pounds, this model was perfectly matched to the 

turbine. 


Imagine taking your model 
almost out of sight above your 
haad t rolling over and dropping 
the nose straight down at full 
power . Your target is a 200-foot- 
fong speed trap just off the far 
edge of the runway t and you 
must pass through it at no higher 
than 20 feett Larry Jacobs 
showed the way for the fast 
crowd. He consistently broke 
220mph; one pass was clocked 
at 240.3mph — holy cow! 


Larry Wolf mays that 7.S tan power la 
alive and welt r especially with this fine 
example of a Jet Hangar Hobbles* F~BB 
Sabre . Turbax* fan with KAB* 7.5} 1 1 tbs , 


The sound 
made by this 
model was 

no different from a manned jet aircraft. 
Indeed, the only difference is the size. Once 
Bob released the brakes at full thrust, all you 
could hear was the whine and whoosh of a 
real jet turbine. The crowd was hushed and in 
total awe as Bob toured the skies. There was 
no apparent lack of power in the ship as it 
executed vertical maneuvers with ease. Bob 
lopped off each flight with a gorgeous land- 
ing that made the Tweety bird look much 
lighter than 23 pounds. 




BEST IN THE WEST JET RALLY 



THE FAST 
AND THE SLOW 

The slowest flight 
was performed by 
Gilbert Ruiz of 
Mesa, AZ. He took 
an old Midwest* 
Jetster 20 into the 
wind and just about 
hovered the aircraft 
through the traps. 
His official speed 
was actually too 
slow to clock; it 
took longer than a 
minute for a mere 
200 feet. 

Topping the sport 
competition was 


Jerry Ortego (Cerritos, CA) 
built this F-14 swing-wing 
model as a prototype for 
DCU* models. Twin engine 
models Dynamax * fans; 
O.S. 9 1 engines; DCU 
retracts; 21 lb. 
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Acrostar Productions 
Aeroloft Designs 
Airtronics Inc. 
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Bob Violett Models 
CB Products 
City of Lancaster. CA 
Covente 
CS Models 
Desert Inn 
Dremel 
Flying Circus 
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Horizon West Hobby 
Distributors 
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McCoy Model Glow Plugs 
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Robin’s Hobby Center 
Samir Fesheh 
Satellite City 
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Tower Hobbies 
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Zone 5 Aircraft 



Chris Huhn was all 
smiles after hitting 
244.3mph with this 
BVM Viper. He won 
the overall flying 
competition with 
this aircraft. 


Bob and ground crew work on the T-33 before another flight. 


AWARD 

Best Twin Engine Jet 

Best Scale Flight 

Technical Achievement Award 

(sponsored by NASA) 

Best McDonnell Douglas Jet 

Best Lockheed Jet 

Fastest Aircraft 

People’s Choice - Sport Jet 

People’s Choice - Best Military Jet 

Most Sorties Flown 

Slowest Flight Speed 


PILOT 

Harry Woods Cessna Citation 

John Redman F-16 


.Rich Fong P-80 

Dean Richards F-15 

John Redman F-16 

Paul Ivie/Larry Jacobs BVM Viper 

.Paul Ivie BVM Maverick 

.John Redman F-16 

Bob Sumonski U-2 

Gilbert Ruiz Midwest Jetster 20 


Chris Huhn with a 
BVM Maverick Pro powered by 
a BVM .91 engine and a Viojetj 
fan. Right behind Chris was 
Bob Violett, and he flew the 
same aircraft as Chris. Dale 
Hess took third. The fastest 
speed run at the meet was han- 
dled by Larry Jacobs who flew 
a BVM Viper using a PJP variable-size 
nozzle and a Nelson* .91R engine. His 
average run of 
240.3mph withstood 
an assault by many 
pilots, but none 
topped the speed 
demon. 

Overall, the Best 
in the West was 
quite a success. It 
featured great air- 
craft, terrific airman- 
ship and awesome 
entertainment. 
Congratulations to 
the award-winning 
pilots and to the 
AVTI club for a 
fine show. If you 
want to attend next 
year’s event, contact: 
George Allison, 
9914 Eugenia Ave.. 
Fontana, CA 92335; 
(909) 829-1807. 

You’ll be glad you 
went! 


Dean Richards 
mounted this 
video camera in 
the canopy of his 
F-15, which won 
him the Best 
McDonnell 
Douglas Award. 


AIRPLANE 


Overall Winners — 

Flight Competition 

1 — Chris Huhn 

2— Bob Violett 

3 — Dale Hess 


About the author 

Mike Lee has been writing for Model Airplane News since 1980. and he has 
built many models for Field & Bench reviews. Mike started flying R/C in 1961. 
and he prefers pattern, pylon and sailplanes. He is an FAI/Masters pattern pilot. 


* Addresses are listed 
alphabetically in the 
Index of Manufacturers 
on i>age 184. 4 
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1 HIS new kit 
is a winner. 
Now, with 
their IMAA-Iegal 
Citabria, Midwest 
Products Co. Inc. 5,5 
have outdone 
themselves. I ob- 
tained it as soon as I could, and 80 
hours later, it was finished. 

When l opened the box for the 
first time, I was amazed by the 
packaging. All the balsa and ply- 
wood pans were in their own plas- 
tic bags, neatly placed in the box. 
The instruction manual comes with 
a set of revisions that 1 suggest you 
go over before you stan building. 
As always, pans identification was 
first: and as I was going over the 
manual and the plans, I found that 
there wasn't any way to access the 
wing servos. I modified this during 


by MIKE DEHOYOS 

IMAA-legal scale aerobat 



the construction, and I built the entire plane with Raisa USA* 
thick and thin CA and 30-minute epoxy. 

CONSTRUCTION 

* Tail surfaces. The fin and the stab have sheeted, built-up, 
stick-balsa Frameworks. Using Vi 6-inch-square balsa and the 
provided die-cut parts. I built the rudder and elevator, sanded 


Climbing out to the 
maneuvering area, 
the Midwest Citabria 
flies beautifully and 
looks just as good! 

them and set them 
aside. (I built the 
entire tail with 
thick CA.) 

• Wing. Follow the 
instructions and 
make sure that 
every part is prop- 
erly aligned. Some 
of the later steps in 
the wing construc- 
tion tell you to 
repeat some of the 
earlier steps, anti 
some of the num- 
bered steps that had 
to be referred back 
to had been given the wrong number. A quick look at the pic- 
tures will dispel any confusion. To ensure that the ribs were at 
a 90-degree angle, I used a square. For the dihedral braces. I 
used 30-minute epoxy, and I also glued the W-3 rib with 
epoxy. 

The kit includes a dihedral jig that's used to support the end 
of the wing panel you just built. Using thin CA, l tack-glued 


MIDWEST PRODUCTS 

CITABRIA 







this jig to the place indicated on the com- 
pleted panel, and I supported the center of 
the wing panel with scrap balsa- The sec- 
ond panel is built in just the same way as 
the first, and then the remaining sheeting 
and all the capstrips, except the aileron- 
servo capstrips, are applied. I glued the 
W-6 servo- re in forcing strips into place and 
then sanded the bottom. 


A close-up of the aileron-servo rib. The plywood 
ports tor the servo screws have been 
added, and the square, plywood strut- 
mounting plates are In position. 


set of hands to hold the structure. My son, 
Mike Jr., lent a helping hand. 

Before you install former F8, check its 
rearward placement with the middle side 
windows in place. If you don't position 
this former properly, you might have to 
trim off too much of the windows' rear- 
edge lip, which is glued to the inside of the 
cabin area. When it comes to the part 
where you need to score the 
fuse sides and bottom, be 
careful not to cut all the 
way through. The firewall 
is glued into place with 
epoxy, and I added an extra 
piece of triangular stock to 
the bottom attachment 
point. 

I gave the landing gear 
and tail wheel blocks a little 
extra epoxy and finished 
the rest of the fuse accord- 
ing to the instructions. One 
of the last steps was fuel- 
mounting sup - proofing the tank compart - 


At this point, \ made a modification: 
to be able to access the aileron servos, 1 
made hatches out of the servo capstrips. 

To finish the wing, I glued the 
wingtip parts and the central facing 
piece into place and then final-sanded 
the entire wing. 


* Fuselage, Nothing too difficult here; 
before you glue the parts together, just 
make sure that everything is straight 
and that there’s no twist to the fuselage. 
It helps to draw centerlines on all the 
formers, and it helps to have an extra 


I mounted the Salto Golden Knight .91 on a 49- 
degree angle. This allowed me fo keep the muffler 
completely enclosed In the cowl, and It also 
allowed me to cut only the holes needed for the 
valve covers to protrude. 



The framed-up vertical tin and rudder. The 
entire assembly was built using thick GA , 


ment, and this was followed by the instal- 
lation of the remaining stringers. I finished 
the fuselage by installing the wing and tail 
feathers according to the instructions. 

• Engine, For this project, I used a Saito* 
.91 Golden Knight, which supplied more 
than enough power. To minimize how much 
I’d have to cut into the cowl, I installed the 
engine at a 45 -degree angle; to facilitate die 
installation of the throttle cable, 1 used the 
Du-Bro* 4-stroke linkage and a McDaniel * 
remote glow plug (mounted on the side of 
the cowl). A Master Airscrew* 14x6 pro- 
peller and a Tru-Tum* 2V^-inch spinner fin- 
ish the front of the plane. The weight of the 
spinner was necessary for balance; without 
it, you'll find that you have to add weight to 
the nose and move the battery pack all the 
way forward. 



SPECIFICATIONS 

Model name; Citabria 


Manufacturer Midwest Model 
Products Co. Inc 

Type: 20-percent-scale aerobatic 

Wingspan: 80 3 A in. 

Length: 54 3 A in. 

Wing area: 970 sq, in. 

Wing loading; 20,50 oz./sq. ft. 

Airfoil: semlsym metrical 

Weight: 8 lb. t 10 oz. 

No, channels req’d: 4 

Radio used: Futaba FP-7UAPS with 
5 servos 

Engine req'd: ,60 to ,75 2-stroke or ,65 
to .91 4-stroke 

Engine used: Saito .91 Golden Knight 

Prop used: Master Airscrew 1 4x6 

List price: $259.95 (kit no, 1 83) 

Features: semi symmetrical-airfoil wing; 
all-wood, jig-look construction; pre- 
molded cowl and wheel pants; pre- 
formed and pre-drilled landing gear 
with axles; high-quality hardware; 
snap-in, pre-formed side windows and 
windshield; decorative wing struts; an 
illustrated manual and full-size plans. 

Comments: the quality of this kit is 
exceptional, and it isn’t very difficult to 
build; you'll just need a larger building 
area than you would use for a sport 
model of average size, I had a chance 
to fly it during the test flights, and it 
was as easy to fly as my large 
Telemaster. 

Hits 

* High-quality wood and 
hardware. 

* ABS cowl and wheel pants. 

* Great flight characteristics. 

* Scale-like appearance. 

* IMAA legal. 

Misses 

* No access to aileron servos. 


Breaking in the Saito .91 was extremely 
easy; a few tanks of fuel were run through 
it — on the rich side— and it was ready. 


* Radio. I installed a Futaba* FP 7UAPS 
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CITABRIA 


The Aeroglass go wt and wheel pants. With a 
Uttte trimming , their fit was perfect, and their 
scale outline matched the Cttabrla’s profile 
perfectly. 


radio as the manual sug- 
gested, but ] placed the 
battery pack right over 
the landing-gear block. 
I used arrow-shaft 
pushrods for the eleva- 
tor and rudder. 


The right wing panel la complete and 
has been set up on the dihedral jig. The 
left panel Is bulit alongside the right 
panel and joined to It with the dihedral 
brace and center ribs (30-minute epoxy 
was used for the center joint}. 


The wing has sepa- 
rate servos for each 
aileron, and to connect 
the servos to the radio 
area, you'll need 16-inch 
servo leads. I routed my 
leads through thin card- 
board tubes. 


To make the aileron servo accessible , part of the aileron-servo capstrip 
was mado Into an access hatch. 


parts fit perfectly; and 
the spray paint sticks 
quite well to the 
fiberglass. 


* Cowl and wheel 


pants. Although the 
ABS cowl and the 


wheel pants that come 
with the kit are quite 
suitable, 1 used the 
Aeroglass* fiberglass 
cowl and wheel pants 
that were designed specifically for this 
model. With very little trimming, these 


Finishing and wind- 
shield/windows. I 
covered the plane 
with Coverite's* 2 1st 
Century fabric in red, 
white and blue. This was the first time I 
had used this product, and I was 


by ROGER ROST JR. 

Incredible flight characteristics and 
an absolute dream to fly — that f s 
how t would describe this plane to 
any interested modeler. With its 
8(r/4-inch wing, Salto ,91 and a wind loading of 20.50 oz./sq, ft., 
you just can 't go wrong , 

• Takeoff and landing 

Before the test flight, I checked everything on the Gitabria thor- 
oughly. A few flight- control adjustments, a balance check and an 
engine run-up, and the plane was ready. There's no need to be 
nervous about this one; with very little right rudder to correct for 
torque, the Citabria lifted off the ground with a throttle setting of 
Total ground roll was about 50 feet, and in typical tail-dragger 
fashion, its tail came up after about % of the ground roll had 
been completed. For level flight, 
our Citabria needed some right- 
aileron trim and a slight down -trim; 
the throttle was still set at !& 

With the throttle at idle, I turned 
the Citabria from base to final and 
lined up for landing* When the 
power had been reduced, I added 
some up-trim to achieve a steady 
descent. If you're into forward slips 
on the approach, here's your plane! 
With the Salto enclosed in the cowl and the Citabria in a forward 
slip, it sounds and looks like the real thing* The guys at the field 
were all impressed by its realistic performance. 

Landing was as easy as landing a high -wing trainer. Control 
the flight path to the touchdown point, and flare a few inches off 
the ground. This results in a smooth, three- point landing with a 
fairly short rollout* I attempted crosswind landings, and the 
Citabria's control-surface throws handled these conditions per- 
fectly* The Citabria's second flight ended with a deadstock land- 
ing* With its light wing loading, the Citabria glides very well; just 
add the necessary up-trim to achieve the best glide performance. 


* Low-speed performance 

With the throttle set at V* and up-trim added to sustain 
level flight, the Citabria Is a very docile flier. Power-off 
stalls — engine at idle with the elevator stick pulled back 
until the stall occurred — were very gentle. There was no 
tendency to drop a wing, and recovery consisted of let- 
ting go of the elevator stick and adding power. Flight controls 
remained effective throughout. 

• High-speed performance 

At 75-percent throttle, the Citabria can move quickly. This speed 
definitely isn’t in the realistic, scale-flight category, but it will pro- 
vide plenty of airspeed for aerobatics. Power-on stalls — full 
throttle with the elevator stick pulled back until the stall 
occurred— resulted in a drop of the nose with the wings remain- 
ing level* To recover, just let go of the elevator stick, and let the 
plane fly out of the stall. 

• Aerobatics 

Incredible knife-edge capabilities! I rolied the Citabria 90 degrees 
to its right and added the necessary left rudder, and it tracked as 
straight as an arrow for the entire length of the field. If I hadn't 
turned it around, it would have kept on going. For me, this was 
the most impressive feature of the plane’s aerobatic repertoire* 
When the correct control and throttle settings are used, the 
Citabria will effortlessly do rolls, loops, stall turns, wingovers, 
snap rolls and spins. Inverted flight required the obvious down- 
elevator, and inverted spins, flat spins, Lomcevaks and Inverted 
flat spins were accomplished by appropriately cross-controlling 
the rudder and ailerons and adding the appropriate elevator 
input. 

Make sure that you set the control throws to the recommended 
settings. If you happen to set up your model with control throws 
that are on the extreme side, be prepared to have the Citabria 
overreact to control inputs. This plane can fly like a docile trainer 
and also really wind up and tear up the sky with some incredible 
M a1rbatics." You can’t go wrong with this one, and I highly rec- 
ommend it for novices and expert R/G pilots. 


FLIGHT 

PERFORMANCE 
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Leader in Small Airfoil Technology 



The fop, front section of the /use/age, 
showing tho three stringers and the ply- 
wood parts that hold them In place, 

impressed. Its ease of application and 
scale- like appearance is something to con- 
sider when choosing a covering for this air- 
plane, or for any other fabric-covered 
plane. I painted the cowl and wheel pants 
with 21st Century paints, and these colors 
matched perfectly. 

To install the windshield and windows, I 
first had to trim their edges slightly; then I 
glued them into place with Pacer’s* RC 
560. If you’ve had nightmares about 
installing these parts, you can now relax, 
because Midwest has made it quite easy. 
Midwest also offers a scale instrument 
panel for the Citabria. 

OVERVIEW 

After sitting back and looking at the fin- 
ished project, I have decided this one is 
definitely one to keep. It isn’t difficult to 
build or fly, and with a few weeks, you’ll 
have a plane that you're proud of and will 
want to keep flying forever. It’s an excel- 
lent choice for a second plane, and I rec- 
ommend it to novices and experts. Enjoy a 
great product. 

* Addresses are listed alphabetically in the Index 
of Manufacturers on page 184. + 


About the author 

This is Mikes third endeavor for Made! 
Airplane News. He's currently building 
a Byron Gee Bee, another Great Planes 
Learjet and Cessna 182 , and two LDM 
Industries combat planes. Needless to 
say, he's quite busy in his New Milford 
CT, workshop. 


MASTER AIRSCREW 

Master Airscrew propellers develop greater thrust at lower rprrfs. Thin 
airfoil sections and efficient tips combine for greater thrust, more noise 
suppression and true tip path at the engine s optimum power band. 

Available in six different series in a broad range of diameters and pitches. 
Series include the distinctive scimitar-shaped S Series, the semi-scale 
Classic Series, and the G/F and K Series for sport flying. 
Nylon props are made of glass-filled nylon for strength and durability. 
Wood Series is made of lightweight, kiln-dried beechwood in 9" to 16" 
diameters. Heavier maple is used in the IS" to 24" range. 



G/F 

Series 


black, glass-filled nylon 


8x4, 8x6 

$1.49 

5.5x4, 5. 5x4. 5 

.. $1.29 

9x4, 9x5, 9x6, 9x8, 9.5x6. 

$1.69 

6x3, 6x3.5, 6x4 

.. $1.29 

10x6, 10x7, 10x8 

$1.99 

7x4, 7x6 

.. $1.39 

1 1x6, 11x7, 1 1x7.5, 1 1x9. 

$2.19 


K 

Series 



black, glass-filled nylon 


12x6, 12x8 $2,89 

13x6, 13x8 $3.99 


14x6, 14x8 $5.59 

15x8, 15x10 $6.59 

16x6, 16x8 $7.59 


Classic 

Series 


black, glass-filled nylon 


18x6, 18x8, 18x10 

.... $13.25 

16x6, 16x8, 16x10 

.. $7.95 

20x6, 20x8, 20x10 

.... $15.25 


Wood 

Series 



beechwood or maple 

9x4, 9x5, 9x6, 9x8 

10x5, 10x6, 10x7, 10x8... 
1 1x6, 1 1x7. I 1x8, 1 TxtO. 

12x6, 12x8, 12x9 

13x6, 13x8, 13x10 


14x6, 14x8, 14x10 


$ 2.10 

$2.40 

$2,70 

$3.45 

$4.20 


16x6, 16x8, 16x10 

18x6, 18x8, 18x10 

20x6, 20x8, 20x10 

22x8, 22x10, 22x12 

24x8, 24x10, 24x12 


$5.55 

$9.50 

$15.00 

$17.00 

$19.25 

$ 21.00 



Scimitar 

Series 



charcoal gray, glass-filled nylon 


7x4, 7x5 $1.49 

8x4, 8x5, 8x6 $1.59 

9x5, 9x6, 9x7 $1,79 


10x5, 10x6, 10x7, 10x8,. $2.09 


1 1x6, 1 1x7, 1 1x8 $2.29 

12x6, 12x8 $2.99 

13x6, 13x8, 13x10 $4.29 

14x8, 14x10 $5.99 


Wood Series Propellers for Electric 




The only wood props designed specifically for electric flight. 
Wide, thin undercambered blades give greater thrust. 
Available in the following sizes: 

10x6, 10x8 $4.15 12x8, 12x10 $4.45 

11x7,11x9 $4.25 13x8,13x10 $4,65 


See Your local Hobby Dealer for Master Airscrew Propellers & Accessories 

WINDSOR PROPELLER COMPANY 

3219 Monier Circle ■ Rancho Cordova, CA 95742 ■ (916)631-8385 
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HOORAY FOR 
HOLLYWOOD 


J 1 THEN WELL-KNOWN peo- 
I / \ / pie become involved with 
V V any endeavor, their fame 
enhances its progress. Model aviation 
has served as a kind of kindergarten 
for some famous, accomplished peo- 
ple. Names that come to mind are 
Paul McCready, Hiller* Burt Rutan, 
George Bush and Neil Armstrong, anti 
there have been many others. As any 
OTer knows, modeling is an excel- 
lent teacher* and these people give it 
full credit. 

Although my column this month 


REAL WINNERS 

'^TU 9 iMdd1kHMf, 




Build i Sfdl (Jiintpiwi Thu Spring! 

The DENNY JUNIOR 

Certified 8. A. A. flight 
t hr. 47 mi. 6-10 jet. 


Complete Klt r only 


The hallmark of Denny industries was the 
Denny plane— offered as a kit, ready-built, or 
ready to fly-in the f 40s yet! 


where he learned 
to fly* he replied 
that he had had 
about 20 minutes 
of passenger 
time; all else he 
learned through 
model aviation! 


ACTING 
AND R/C 

During the '30s 
and early '40s, 

Reginald Denny, 

a debonair actor* graced the 
movie screen with the leading 
actresses of his day, Denny's 
movie characters were usually 
"upper crust" types whom you 
might not usually associate with 
modeling. Off-stage, however, 
Denny was a major factor in the 
hobby business for years with 
his Reginald Denny Industries; 
the business included a popular 
hobby shop and a production 
facility; Denny products included 
the Dennymite engine kits and 
ready-built “Denny planes," 
racecars and accessories such as 
air wheels — anything needed to 


complete a car or plane. 


Shown at Valkyrie field In Florida is Joe McPhaif with his docite- 
flying Denny replies, built by Dick Lashure of Indianapolis, IN. ft's 
covered with MeneKote and powered by an 0-5. .40 Surpass. tt f s 
a fine trainer, yet Ws aerobatic. {Photo by Paul HenkleJ 


It could be that Bill Atwood was 
involved with the design of the 
Dennymite, when the Brown Jr, was 
in all its glory, but those who used the 
crude-looking Dennymite claimed 
superior performance. Those SAM 
types who used Brown Jrs, can attest 
to how cantankerous those early 
engines were to start and tune — not 
true of the Dennymite. Compared 
with the Brown* the Denny could be 
said to be a forerunner of today’s 
basic engine. The Brown had a steel* 
tube-like cylinder, with drilled holes 
for porting, A welded-on stamping 
served as the bypass cavity in this 
rear-exhaust design. In contrast, the 
Denny had an iron casting* with inte- 
gral porting and a side exhaust, 
as is popular today. Unlike other 
engines of the time, Denny 
models also had several desirable 
accessories* such as various bolt- 
on exhaust stacks* an automatic 
choke and a rugged aluminum 
engine mount. The best that others 
offered was a weak wooden 
mount. If Reginald Denny were 
still alive, we’d ask why, with the 
success of this engine, didn't he 
offer more engines, or at least 
update the ones he had. Perhaps 
his movie chores claimed his time. 


Reginald Denny's engine was a fine performer 
and had modern design features . Note the 
cost! 


DENNYPLANE FEVER 

When you attend SAM meets 
these days* it's seldom that you 


by HAL dcBOLT 


does not relate directly to R/C, you 
may appreciate it as a foundation on 
which R/C was built. The rich and 
famous are often thought to be in a 
world of their own, so when we find 
them among us, we appreciate the 
attention they bring to our sport. 

The following comes from Bill 
Riggert of Missoula* MT. Bill provided 
the info sheets that came with his 
Dennymite engine and Dennyplane. 
He said the Dennymite would “verti- 
cal" his Comet Zipper, and that was 
back in 1939! 

Bill indicated that Model Airplane 
News has been his bible since 1934, 
and he still has all issues! He also said 
that modeling led him into the Air 
Force as a fighter pilot. Apparently, 
when his first instructor asked him 
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ANOTHER EARLY BIRD 


M any will surely recall Gary Koipi, 
whose early R/C exploits In 
California and the Nats were extraor- 
dinary. Gary, now of Yreka, CA, 
checked in to say that his first R/C 
was Ted Strader's Nomad gilder with 
a C-S radio and powered by a Cox 
,02— this In the ’50s1 Later, he was at 
the first Formula One race at Turlock, 

CA, with a Jerry Nelson Little Toni. At 
7^/2 pounds (4Vfc is the norm), the 
glider was too heavy to fly, or so he 
thought, but Cliff Weirtck flew it to 
prove that idea wrong. Gary took time 
off to build a full-scale Glassair and to 
retire and build a house; he's now is 
back in R/C. Because of his associa- 
tion with Cliff Weirick, Gary was able 
to provide the following information. 

Many know Cliff as a Nats R/C 
champion and an AMA president. 

Some know of his electronics skills; 
he was employed by Kraft Systems as manager of 
Proportional Control Systems, a division of Kraft. Later, he 
was with Airtronics. 

Cliff is appreciated for the PCS systems that he offered 
at a much more affordable price (at the time, the usual 


Sweetheart of 


PCS Mh! war* obvlotttfy nnhmncnd by 
Chart#*}* MfefrtcJrit b+muttful fee#, hi* 
turmd In thnir «h, 


price for a similar system was $500; a 
PCS system cost only $300). This 
allowed those with tight budgets into 
propo. Kraft had a policy of introduc- 
ing a new system each year. PCS was 
able to offer last year's system (there 
was nothing really wrong with H), and 
because there were no pre-production 
costs, PCS could pass the savings on 
to us. 

With Kraft experience behind them, 
the PCS systems of the time were 
known for their outstanding reliability — 
nothing fancy, just meat and potatoes! 
For 1 968, the new PCS offering was a 
thinner, lighter TX that featured new 
Kraft -Hayes gimbals. The superbet 
receiver added a highly effective noise- 
rejection circuit and new RF and logic 
sections (some early propo systems 
were subject to model -induced noise). 
Another sign of the advancing times 
was a lighter, smaller servo with capacitor feedback to alle- 
viate nasty pot problems. 

PCS advertised its system as a a sweethe 
and ail of us appreciated Cliffs sweethe 
whose picture graced the PCS ads! 


don't see a replica Dennyplane. This 
model appears to have been one of 
Denny's proudest offerings, notably 
simitar to the deHavilland Beaver and 
Howard's DGAS, in spite of its 50 
years! Obviously, the Dennyplane was 
conceived as an ideal mate for the 
Denny mite. With its 6- foot span, it had 
a typical “stick and tissue" structure, 
dominated by the professional appear- 
ance of the spun-aluminum radial cowl. 
Today, you couldn't buy the cowl for 
what the entire kit cost then. 

What was unusual for the era was 
that the Dennyplane could be pur- 
chased as a kit, ready-built, or ready to 
fly. With these choices, it's not surpris- 
ing that Denny's association with 
Hollywood enabled him to entice 
famous young stars into model avia- 
tion, Freddy Bartholomew and Jackie 
Cooper, for example, had Denny planes. 
Freddy did well at a major meet until 
an over-ambitious photographer 
stepped in front of his plane on takeoff! 

IN THE MOVIES 

With his movie connections, Denny 
managed to get some Denny planes into 
a major production, “Holy Terror," 
with a young Jane Withers as one of the 
modelers. Denny also introduced models 


into the movies in a more serious man- 
ner. For whichever aircraft a movie fea- 
tured, a scale model was built. These 
models were “flown" in studios, on 
wires, so to speak; this was a much 
cheaper and more reliable way to pro- 
duce the desired action scenes. One of 
the first movies to use this concept was 
the dramatic "China Clipper." 
Afterward, the flying-boat model was 
seen hanging in Denny's hobby shop. 

The use of models became a great 
asset to the movie industry. A later 
example was Dave Platt's use of R/C in 
the astounding action sequences in the 
fabulous “Battle of Britain." How much 
simpler it would have been if Howard 
Hughes could have used models in his 
tremendous WW I productions! 

Later, modeling and R/C led to some 
of the first helicopters, ram-jet engines, 
man-powered flight, composite aircraft 
and even a moon landing! Modeling is 
not just a sport; it's also an education! 

DAN MASS— 

WHERE ARE YOU? 

In our February '96 column, we used a 
photo of a young R/C'er with what was 
thought to be a visionary model, but the 
old photo from our archives didn't 
mention his name. John Mako of 


Dallas, TX, wrote to say he believes the 
modeler is his OT friend Daniel Mass, 
currently of Huntington Station, Long 
Island, NY. John indicated that Dan 
was an immaculate modeler, and that 
he and Dan got started in C/L with 
Dmeco "Bipes" back in 1947. John 
believes that Dan Mass is still active; it 
would be interesting if Dan could bring 
us up-to-date with his experiences. 

How things tie together: in our June 
'96 column, we mentioned Bob and 
Doris Riches' fantastic transcontinental 
R/C record. Before he ever saw that 
column, Jim Sullivan of Marston Mills, 
MA, sent us a clipping from a 1975 
edition of Model Aviation that included 
the mysterious photo and Dan Mass's 
name! What Jim didn't realize was that 
the 1975 article was a challenge that 
explained the ramifications of flying 
across the continent by R/C. What 
would have been the reaction of the 
author of that ’75 article (we don't 
know his name) when the Riches estab- 
lished the record with such unpreten- 
tious equipment as a C.G* Senior 
Falcon? 

And so it was; do remember this is 
your OT R/C pi ace ! ± 
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by jlM SANDQIUST 


The one-sheet plans are needed only 
when constructing the fuselage. The 
all-foam flying surfaces are assem- 
bled following scaled-down drawings 
shown in the instruction manual. 
Though the plans are well-drawn, 
HP 1 y QU should pay close attention when 
looking at the top and bottom view 
drawings. The parts positions are 
shown together in one view. 

Hardware wasn't supplied, but I didn’t mind because I 
like to use specific types. 


The Extra 30QS as it leaves the runway and! reaches for the sky. 


T HE EXTRA 300S has come a long way in a short 
time. In 1992, Walter Extra introduced his first 
300S in Dinslaken, Germany. The Russian Sukhoi 
was a threat to his Extra 300 design; the 300S was 
designed to bring back the handling characteristics of 
the Extra 260, but with better vertical performance and 


CONSTRUCTION 

* Wings. Begin by gluing together 3 3 /4-mch-wide balsa 
sheets; this will be used as the skin 
that's glued to the foam wings, hori- 
zontal and vertical stabilizer, turtle 
deck and hatch cover. {I used Sig’s* 
M I I F Core Bond to stick the skin to the 
m u foam.) The “edge-trued" balsa sheets 

m , are a nice feature; you usually have 

f 4. J to trim balsa sheeting straight before 
you glue the edges together. Carden 
has edge-trued the sheets, so if you follow the directions, 
everything wilt fit perfectly’ Before you sheet the wing, 
cut the slot and cavity for the servo and the servo leads. 
The wing is supported by and attached to the fuselage 
with a 1 Va- inch- diameter aluminum wing tube that goes 
into a pre-cut slot in the wing. 


CARDEN AIRCRAFT 

» .■■ 30- PERCENT SCALE 


roll rate. The wingspan was shortened and the wing was 
lowered slightly to give the pilot better ground visibility. 
With a 3QGhp Lycoming engine, the Extra 300S has lived 
up to the expectations of its pilots. 

With the Carden Aircraft* version, I think you, too, will 
have all of your expectations fulfilled! 


This kit is of pretty conventional con- 
struction. The fuselage is completely 
stick-built, and the wings and tail sur- 
faces are sheeted foam. The cowl, 
wheel pants and landing-gear cuffs 
were of excellent quality (virtually no 
pinholes to be filled), and the foam 
pieces were very well-cut (required only 
minimal sanding). 

Maybe most impressive among the 
contents was the wood! So often, you 
buy a kit and find that some sheeting 
has worm holes or that the leading- and 
trailing-edge materials are warped, hut 
this kit was topnotch. 

The instruction manual and the 
photo pack make construction easy. 
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* Fuselage. Construct this 
over the plans — complete- 
ly stick-built with ply- 
wood sides. The materials 
in the fuselage are more 
than adequate to take the 
type of flight stress to 
which this plane will be 
subjected and to withstand 
the vibration of a large gas 
engine. 

Fitting the wing tube 
into the fuselage is one of 
two critical construction 
tasks. Carden has done a 
mice job of cutting the critical pieces and 
explaining how to complete this part of the 
construction. If you follow their instruc- 
tions, you won T l have problems and you'll 
have a straight, true wing. The other criti- 
cal task is establishing the correct horizon- 
tal-stabilizer incidence. Like the wing, the 
saddle for the stabilizer is pre-cut, so it's 
really impossible for you to mount it incor- 
rectly, The landing gear 
is made of ‘^-inch-thick 
aluminum stock and is 
bolted directly to the bot- 
tom of the fuselage. The 
gear's wide stance gives 
very reliable ground han- 
dling. 

I was impressed with 
the technique used to 
mount the fiberglass 
cowl. This cowl has a 
ring that you glue inside 
it at the rear. When the 
cowl is in place, it's held on by four bolts 
and blind nuts that arc hidden under the 
hatch cover. This method not only elimi- 
nates mounting problems, but it also hides 
any unsightly large external bolts that are 
used for cowl attachments. 

COVER AND FINISH 

This plane was designed to he light: with 
that in mind, the recommended covering 


Construction starts with the wing , You cot the s/ots in the foam 
for the servo and the servo-wire feed; the aileron is cut out of 
the wing after it has been sheeted . 


would be iron-on materials. I used a com- 
bination of Sig silkspan and Koverall — 
stlkspan on the areas that needed to look 
like metal and Koverail to replicate the 
fabric areas on the full-size plane. ! cov- 
ered both with a butyrate dope finish. (If 
you aren't familiar with this painting 
process, get out your May 1995 issue of 
Model Airplane News; it contains an article 


I wrote about this.) The paint adds more 
weight than an iron-on covering, but the 
plane's performance hasn't suffered and 1 
prefer a painted finish. 

I really like the color scheme of Patty 
WagstafFs Extra 300. To replicate this, I 
used Bob Banka's Scale Model Research*. 
If you have not seen Bob's cata- 
logue, you should. It shows thou- 
sands of airplanes and descrip- 
tions of the "Foto-Paaks” he 
has available. With the help of 
the photos of Patty's airplane, 
it was easy to position the 
markings, and little scale 
details were easily added dur- 
ing construction and painting. 


SPECIFICATIONS 

Model: Extra 3O0S 

Manufacturer: Carden Aircraft 

Type: 30-percent scale 

Wingspan: 89 in. 

Wing area: 1 .460 sq. in. 

Weight: 19 to 21 lb. 

Wing loading: 31.56 lb,/sq. ft. 
(calculated at 20 lb.) 

Length: 78 in. 

Engine: Brison Sachs 4.2 

No. of channels req'd: 4 

Radio used: Hitec Prism 7 

Prop used: Clark 22x12 

Airfoil type: sym metrical 

List prices: $449 (kit); vinyl lettering 
packages— $129 (Patty Wagstaff), $89 
(John Lillberg), $129 (Phil Knight), 

Features: well-drawn plans; sheeted- 
foam wing; built-up balsa and plywood 
fuselage; high-quality wood 
and foam components; edge- 
trued balsa sheeting; excellent 
fiberglass cowl, wheel pants 
and landing-gear cuffs (no 
ABS!j; accurate paint-scheme 
marking dimensions for the 
Li lib erg 3Q0S paint scheme. 

Comments: this high-quality 
Carden kit has to be one of the 
best Extra 300S’s on the mar- 
ket. It's easy to build, goes 
together quickly and flies really 
well 

Hits 

* Can be built quickly. 

* Good instructions. 

* High-quality materials, 

* Excellent flight characteristics. 

Misses 

* No hardware (only some of you will 
think this is a “miss”). 


Left: tike the wing, the vertical and horizontal 
stabilizer are sheeted foam. Mere are the fin- 
ished parts ready to he glued to the fuselage. 


ENGINE AND 
RADIO INSTALLATION 

Carden recommends a 3 to 
4.2ci engine. I wanted plenty 
of vertical performance and 
chose a 4.2 Sachs engine from 
Brison Aircraft*. With the 


There's pienty of room up front for the installation of the 
Brison Sachs 4.2, the CH Electronics ignition and the B&B 
Specialties smoke system. 
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EXTRA 300S 


FLIGHT 

PERFORMANCE 


* Takeoff and landing 

"Simple and straightforward" pretty 
much sums it up. Takeoff rolls are 
straight and require very little rudder 
correction. My plane [eft the ground 
at about half throttle. 


Landings were only slightly more 
difficult than with a typical sport 



plane. Set up your approach angle 
and gradually pull back the throttle. 
When the plane is approaching the 
end of the runway, start to add up- 
elevator, holding the nose off to settle 
in for a three- point landing. Because 
the plane seems to be able to get up 
and down in a relatively short dis- 
tance, it would make a good plane for 
pilots who fly off smaller fields, 

• High-speed performance 

This plane is rock-solid. At full 
power, it tracks true through every 
maneuver. With all the controls set at 
the maximum recommended throws, 
the plane was very predictable. 

• Low-speed performance 

At lower speeds, the Extra 30OS is a 
pussycat. When testing the stall 
characteristics, I held in up-elevator 
and bled the power off to just above 
idle. The plane never showed any 
tendency to tip-stall, and it had a 
predictable, slow sink rate. All con- 
trols are effective, even in slow flight. 

• Aerobatics 

I balanced my plane about Va inch aft 
of the recommended CG and set all 
the control throws to the recom- 
mended maxi mums. The plane was 
solid in flight and solid and pre- 
dictable throughout all maneuvers. 
Four- point rolls need little input other 
than aileron; Inverted flight needs tit- 
tle or no elevator correction. Snaps 
begin the instant you hit the sticks 
and stop just as fast when the sticks 
are released. With this plane, knife- 
edge, hammerheads t slow rolls and 
big impressive loops are all within 
the capabilities of the average pilot. 



The wing is attached to the fuselage with an aluminum tube. The tube 
slides into the fuselage and is captured by an anti-rotation pin and a 
belt 



The completed fuselage with the Brison engine and landing gear In 
place. The fuseiage Is stick and plywood construction. 


included ignition sys- 
tem from CH Elec- 
tronics*, throttle re- 
sponse is smooth 
throughout the entire 
power curve, and idle 
is extremely reliable. 

With a 22x12 pro- 
peller and a Slimline* 

Pitts-type muffler, I 
was able to obtain 
6,8QOrpm with a stat- 
ic thrust of approxi- 
mately 30 pounds, and 
the sound meter indi- 
cated 98dB. 

1 added a smoke 
system from B&B 
Specialties*. Unlike 
other smoke systems, 
this one is completely 
mechanical and runs 
off crankcase pres- 
sure; it has given me 
years of trouble-free 
use, I have tried a 
number of smoke oils, 
but the oil from B&B 
seems to work best. A 
plane like this really 
needs smoke, 

I used a Hitec* 

Prism 7 PCM radio 
with Hitec's new 
high- torque metal -geared ball-bearing ser- 
vos. These servos are in a case of standard 
size, but they have the benefit of high 
torque. Plan to use two servos for the ele- 
vator, two for ailerons, one for rudder, one 
for throttle and one for smoke (if you 
choose to use it). 

conclusion 

There are a number of Extra 300$ kits 
available, I haven’t seen them all, but this 
high-quality Carden kit has to be one of the 


best. The kit is of high quality, and its con- 
ventional construction makes it easy to 
build quickly. If you have any questions or 
doubts give Dennis Gergits a call at 
Carden [(407) 367-7744]. He will answer 
all your questions; and be sure to have 
your credit card handy, because you'll 
probably be placing an order by the end of 
your conversation E 

* Addresses are fisted alphabetically in the Index 
of Manufacturers on page 1 84, 4 



About the author 

Jim Sandquist of Oakdale, 
MN . has been an R/C pilot 
for 12 years and a con- 
tributor to Model Airplane 
News for the fast three. 
Jim has been in competi- 
tion scale far four years, 
and he flew at Top Gun in 
1994 and 1995 as well as 
at the Scale Masters in 
1995 . For the past three 
years, he has been spon- 
sored by Red Baron Pizza, 
and he has campaigned 
his popular f /4 -scale Super 
Stearman at many scale 
competitions. 


The panel lines, louvers and Du-Bro* no, 2 button-head screws on 
the cowl add the final scale touches . 
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C OMMERCIAL COWLS are seldom available for original-design 
models, so you have to design and make your own. This article 
describes how to design a cowl and gives step-by-step instructions 
on how to mold a high-quality fiberglass cowl. 




TO BUILD THE PLUG, FOLLOW THE STEPS SHOWN IN THE PHOTOS 


Use white carpenter’s 
glue to assemble the 

stack. Blacken the edges of the balsa tem- 
plates with a felt-tip pen; this will help when 
you final-sand the foam when making the plug 


Make the templates out of sheet balsa; they’ll be sandwiched between 
the foam blanks and will give you the plug's basic shape. 


Use your scroll I 
saw or band j 
saw to make 
the foam blanks. 
To align the parts, 
transfer reference 
marks from the 
balsa templates to 
the foam blanks. 


Ht I Use a Dremel Moto-Tool with a sanding 
^ J drum to rough-carve the foam, then sand 
to final shape. A very smooth finish is important; 
any defects in the plug will be faithfully reproduced 
in your final cowl. 


for making molds 


• Fiberglass cloth is laid up over a foam plug, and then the foam is dug 
out or dissolved with acetone. 

• Fiberglass cloth and resin are laid up over a plug to make a female 
mold; then the actual cowl is laid up in this mold. 

Though it’s relatively simple, the first method has two disadvantages: 

• If you need a replacement cowl, you must make a new plug; this is 
time-consuming. 

• The cowl’s surface is usually rough and requires considerable finishing. 

The second method is more complicated and takes more time, but it has 

two distinct advantages: 

• If the plug has a good finish, the resulting female mold and the final 
cowl will have a very smooth surface that requires little or no finishing. 

• Additional identical cowls can be made quickly. 


Figure 1 
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station 7 so that your cowl will have a smooth 
shape. The method is the age-old technique of 
“lofting.” With this information you can now 
build the plug. 




DESIGNING THE COWL 

Figures I and 2 show the top and side of a typical cowl. 
Three-view drawings usually give you these views but seldom 
any cross-sections: you will have to draw your own. Using the 

dimensions of “A” and “B,” 
0^ ■ draw' the cowl cross-section (at 

I ^hIHII the firewall — station 7), which 

■ J J UU ■ is shown on the side view. 

™ ® ® Now make a template using 

See-Temp* material and draw 
station 7 as shown in Figure 3. To draw the other cross-sec- 
tions, you need to establish additional stations (cuts through 


BUILDING THE PLUG 

1 made the plug out of four blanks of foam 
(use either pink or blue) stacked with balsa 
templates between them. The 1-inch or the 
1 ’/2-inch foam is the common sheet foam 
used for building insulation. You might be 
able to get damaged sheets free from your 


the cow'l). The spaces between 
the stations shown in Figure 2 are 
the same dimension as the thick- 
ness of layers of the foam and 
balsa sheet that are sandw iched 
together to build the plug (more 
on that later). 

With the stations 1 through 7 
shown on Figure 2, lay out the 
dimensions of “A” and “B” for 
each station, and draw in the cross- 
sections as shown in Figure 3. 

Follow the general contour of 


Figure 2. 


Foam blocks with ^ 
Vfe" balsa templates 


3 /i6" ply 


Firewall 


Figure 3. 
building supplier. The 
balsa templates are the 
cross-sections at each of 
the stations. To complete 
the front of the plug, add 
additional balsa templates. 
To give the plug a strong 
base, the station 7 
template was made of 3 /i6- 
inch-thick plywood. The 
foam blanks will be 
shaped and sanded to 
the contour of the balsa 
templates. 




Clean the plug with water 


and a household cleaner. 


Using scrap lumber, build a three-sided box 


and top it with Masonite . Make a cutout that 


Next, apply a coat of sandable 
primer and check for any imperfections 
in the finish. If you find any, apply a 
filler, sand it, and then apply another 
coat of primer. Very lightly sand this 
final primer coat. 


To ensure that the plug 
has a good surface, 
apply one layer of 
light fiberglass cloth f j 
(0.75 ounce per square I « 
yard) with epoxy resin. 1 
(Be sure to wear rubber 
gloves to protect your 
hands.) When this has 
cured, sand lightly and 
then brush on a coat of 
epoxy resin. Alternatively, 
you may just brush on 
two coats of resin without 
any cloth. Be sure to 
cover the cloth completely 
so that when you add the 
primer coat, it won’t be 
able to get through any 
pinholes and attack the 
foam. If you can find a 
foam-compatible epoxy 
based primer, so much 
the better. I could not. 


Spray on one or two coats of automobile 
black lacquer, being careful not to get any 
runs that would mar the finish. You have 
now completed the plug and are ready to 
begin the fiberglass lay-up. 


allows the plug to fit neatly into the top, and 
support it inside the box so that one half 
of the plug projects above the 
Masonite’s surface. 
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DESIGN AND BUILD A FIBERGLASS COWL 


. 


When the lay-up has 
partially hardened 
(about an hour), trim 
it with a knife leaving 

1 a 1-inch flange on 
the board. Let this 
cure for 24 hours. 


I \J I Apply parting wax to the plug and the Masonite 
L .-J box top and buff it to a good shine. You'll need 
three coats, allowing 1 hour between each coat. Be sure 
the wax doesn’t contain silicone, because silicone will 
prevent the paint from sticking to your finished cowl. 


Seal the gap between 
the plug and the [ 
Masonite top with an 
oil-based modeling l 
clay, using a plastic 
putty knife to make a 
neat joint. Wax one more 
time, then buff and 
you’re ready to apply the 
release agent— polyvinyl 
alcohol (PVA). Brush on 
three coats of the PVA, 
allowing 10 minutes 
between coats and 1 
hour after the final coat 
for the PVA to dry. 


Pry the lay-up off the box and clean I |4 
it with warm water. Remove any v ■ ZJ 
excess clay. Use your saber saw to enlarge 
the box’s top opening so that the plug can 
be inverted and supported on the flange. 


Now repeat the process for the other half of the 
female mold. First, apply the three coats of wax, 
then the three coats of PVA — always allowing the 
appropriate curing times. Then brush on surface 
coats of resin with the 
J silica added. Next, 

_ — add the reinforcing 

15 putty (made with 

Vy — microballoons and 

resin) around the nose 
•ft A_ A edges and where the 

m. seam will be. Finally, 

add a base coat of resin 
and then the layers of 
fiberglass cloth and 
resin. When partially 
cured, trim with a knife. 


You’re now ready to begin the lay-up. First, apply a 
surface coat of resin (thickened with silica) over the 
exposed plug half, and extend this coating out 1 inch 


all the pieces of fiberglass cloth you will need: four layers of 
3-ounce-per-square-yard cloth and six layers of 6-ounce cloth. A 
rotary cutter speeds the cutting. 

Now make a putty of phenolic microballoons and resin, and 
spread it around the plug’s nose edges and along the plug/box 
joint to reinforce these areas. Next, apply a base coat of resin, 
being careful not to disturb the putty. Follow this with the lay-up of 
cloth and resin: four layers of the 3-ounce cloth, followed by the 
6-ounce cloth. 


When the mold has cured for 72 hours, drill four 
holes in the flange for the alignment bolts. 


on 

to the Masonite around the base of plug. This will 

be the 

P a 

rting surface of the female mold. If you add a few d 

rops of 

a < 

:olor (white or yellow) to the resin, it will be easier 

to see 

wf 

ten you brush it on. Before adding a second coat, al 

low the 

su 

rface coat to harden partially (about one hour); then 

cut out 
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Pry the mold 
halves apart 
with a plastic 
putty knife and 
some plywood 
wedges. Grind 
off any flashing: 
polish the inside 
of the mold with 
4 00- grit sandpa- 
per, and then 
wash the mold 
thoroughly. 


When the cowl 
has cured for 24 
hours, separate 
the mold halves 
with your ply- 
wood wedges 
and plastic putty 
knife. Remove 
the cowl from the 
mold and wash 
it. When you've 
trimmed off any 
rough edges, 
you're ready j 
to prime and 
paint the cowl. ' 


Now you are 
ready to lay up 
your cowl in the 
female mold. 
You will do this 
in each mold half 
and then join 
them when the 
ay-ups have 
partially cured. 
First, prepare the 
mold halves 
with the three 
coats of part- 
ing wax and 
. the three coats 
of PVA, allowing 

the proper drying times between coats. Next, brush on 
two surface coats {containing the silica), allowing 
about 30 minutes between coats. Then apply a little 
putty around the nose area for reinforcement. Follow 
this with a coat of resin, put on one layer of 3-ounce 
cloth, and follow it with one layer of 6 -ounce cloth. 

\ Two layers of cloth and resin are usually suffi- 
cient. Let this cure partially for about one 
hour, and then trim with a knife. 


Join the halves using the four 
alignment bolts. Spread a little 
microballoon/resin putty 

) along the joint, and add 
fiberglass tape. Allow 24 
hours for this to cure. 


This method generally follows the literature and a video available from Fibre Glast 
Development*, which can supply all the required materials. With time and patience, 
you'll produce a cowl that will look as good as any that are commercially available. 


* Addresses are listed alphabetically in the Index of Manufacturers on page 184 . 
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DETAIL KITS FOR THE 
SERIOUS SCALE MODELER 

SPOKED WHEEL KITS 
1 TO 10 INCHES 
Prices start at $16.95 per pair 



N— Z 7 V/ 

VINTAGE INSTRUMENT DETAIL KITS 

l Ai through l A scale. Prices start at $19.95 
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ALSO AVAILABLE FROM 
ARIZONA MODEL AIKCKAPTERS 


THE P-51 MUSTANG on CD-ROM 

Construction details, movies, interviews, much more, 
A must tor any fan of this famous airplane. Only $49.95 

WWII Reproduction Nose Art 
Full size ar custom decals, a real eye catcher. 

SOLID BRASS .50 CAL AMMO 

to Vi scale. 

Order separate or with new line of 
Machine gun kits. 

Laser cut wood, metal, acrylic. 
Light-weight. Super detailed . 

ACCESSORY DETAIL KITS 
Fully rig your model with our accessory kits. 
l Ai to v3 scale, each kit has over 100 parts; 
strut brackets, pulleys, fuel caps, micro 
bungees, tumbuckles, mini hardware (screws 
as small as .5 mm) plus 10 yards braided 
monofilament, looks like cable but is flexible, 
A super value, enough for several planes. 


FOR MORE INFO AND NEW PRODUCT NEWS. 
Order your catalog today! 

Receive catalog with discount coupon. 
Send $2.50 check or M.O. 

Write to us ah 

ARIZONA MODEL AIRCRAFTERS 
9050 EAST GRAY ROAD 
SCOTTSDALE, AZ S526G 


TO PLACE AN ORDER CALL: 
(602) 314-9937 

Outside Arizona Call (800) 319-7958. 



Now: 5 Versions 


QUESTIONS? (215) 679*3988 FAX: t2l&3 S79-3S17 
AUTOMATIC ORDERING ONLY : t-B0O-?75T974 VISA/MC 
For Information A Brochure Send S E 5 A 

TOMPKINS 

P.O BOXM. PENNS8URG. PA 1807MM4 

$4.95 OFF ANY LOG I 

MENTION t.D I MAN 9& WHEN ORDERING 
OFFER GOOD UNTIL AUGUST 31, 1996 
#2: $19 95 M: $24.95 *4: $29 95 

#5: 534,95 $»: $39 95 - SHIPPING H 23 

YOUR PLANES ARE WORTH KEEPING RECORDS 

jiotning is Overlooker 
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by GERRY YARRISH 



FTER a particularly cold New England winter, I 
was happy to head to the annual R/C World 
Big-Rird Fly-In hosted by the R/C World Flyers 
of Orlando, FL. Held on March 16 and 17, this year’s 
event honored retiring AMA President Don Lowe. At the 
Saturday night reception, the club presented Don with a 
plaque, a custom-embroidered cap and jacket from the 
Melrose Co.* and a JR* radio for his years of service to 
the AMA and the sport of R/C. Don also enjoyed himself 
at the field and showed off his talents as an R/C flier 



Another sun-and-tun Florida attraction 







Jerry Smith — 
designer of 
Lanier’s 
Stinger 
series — new 
him original 
Qlant Stinger 
prototype; 
Salto 270 tor 


John 
Chevalier of 
Lacotfe, 
Quebec, 
Canada, took 
Best CMttan 
with his 
scratch-built 
PA-22- 108 
Piper Colt— a 
replica of his 
full-size Colt ; 

29 pounds; 

116-Inch 
span; 
Quadra* 52S 
engine r 






flown by 
Qary 

Ballard , It 
has an 89- 
inch span 
and Is paw* 
ered by a 
Sachs* 3.2c/ 
gas engine . 


4 nice flight 
shot of 
James 
Boyd’s P-51 
Mustang — 
The f tying 
Undertaker 


took the 
Best Military 
award ; 

Sachs 
engine ; 35 
pounds ; 
101-inch 
span; flaps 
and 

retracts. 


This good-looking aircraft by Rod 

Qfer of Cocoa, PL, looks like a p ip uinni n 

modified Hobby Lobby* Giant WUNLU 

Teiemaster. Rod calls it the Just a few minutes away from the 
“Eagle 105"; 28 pounds; 13- foot 

span; Salto 300T for poJer. Orlando International Airport, R/C 

World is a well-designed condominium 
complex especially built for people who love R/G. You become aware 
of this as you drive down R/C World Bfvd. and see street signs such 
as Stearman CL, Skybolt Dr, and Inside Loop* At the end of your drive 
through the complex, a gate leads you to the flying field, where 
there is ample parking 
and a clubhouse (“The 
Hangar"), which set the 
stage for a great week- 
end of fun and relaxing 
flying. 

The 450-foot-long 
paved runway is perfectly 
situated with respect to 
the sun, and the pit area 
is w£l I -protected by a safety 

fence. The flying field is in the middle of 1 GO acres owned by the R/C 
World Flyers, so the facility is sure to be around for a very long time, 
and it's unlikely that there will be noise complaints from the neigh- 
bors* The entire complex just beckons R/C pilots to pull up stakes 
and move to Florida when it’s time to retire. 


^flward 

Award Winners 

Modeler 

Model ^ 

1 Best of Show 


Irvin Barber 

Christen Eagle 

| Best Civilian 


John Chevalier 

Piper Coil 

| Best Military 


James Boyd 

P-51 Mustang 

| Technical Achievement 

Ernie McCall 

Prime Cut Twin 

| Best Crash 


Norm Holland 

Gee Bee 
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R/C WORLD 


Denn/i Gergits of Cordon Aircraft flow hit 
3S-percent-scate Extra 300S demo model 
and banded hie transmitter around. 
Powered by a 5.8ct engine w the 26-pound, 
103-inch-span Extra tm a real performer. 


AT THE FIELD 

Flying is what the 
Big Bird Fly-In is 
all about* and 

though this wasn't the biggest event 
you'd ever see* it certainly had a lot of 
entertainment value, CD Arnold Marcus, 
co-CD Dixie Cutronc* announcer Vernon 
Peckham and all the dub members who 
ran the flight line and radio-impound 
area did a bang-up job. 

The arrival of an Orlando Sheriff's 
Dept, helicopter surprised everyone. 
Piloted by club member Cris Bell* the 
heli landed right in the middle of the 
large auxiliary field and was then on 
public display. When he left* Cris treated 
us to a couple of low-level passes down 
the runway — great for the kids, 
both young and old. 

I was pleased to meet many 
well-known R/C pilots and see 
them fly. Good friend Mike 
Stokes of JR flew his impres- 
sive Weeks Special biplane in 
typical TOC style. Scratch- 
built from Miles Reed plans* 
the model was enlarged by 1 2 
percent and powered by a 
D&B 3*7ci engine running on 
glow fuel Another very hot 
pilot was Jason Shulman* who 
flew the 102-inch-span Extra 
260 with which he placed sixth 
at the '94 TOC. Powered by a Desert 
Aircraft* 3-W 
70 engine, this 
model was quite 
a sight* and I 
don't think I'll 
ever figure out 


Showing oft him new 
jacket and cap, retir- 
ing AMA President 
Don Lowa smiles for 
the camera * {Photo 
by Jerry Smith J 


how he does 
those big rolling 
loops! 

Famous for 
designing the 

Stinger series of models produced by 
Lanier RC** Jerry Smith of Acworth* 
G A* flew his original 84- inch -span* 1 8- 
pound Giant Stinger prototype using a 
Saito* 270 for power. 

Jerry- also helped design 
Lanier's */4- and */3- 
scale Laser 200s and 
the Vs-scale Extra 


transportation* With a fiberglass fuse- 
lage* plug-in wooden wings and a bolt- 
on tail the Connie was just as impres- 
sive in the pits as it was on the wing. 


Winner of the Technical Achievement award, Ernie 
McCall, poses with his Prime Cut twin; 123-Inch span; 
two receivers ; 1 1 servos; Likes Una* retracts; two Salto 
FA 300T 4-strokes. 


30QS. 1 wonder what's up his sleeve for 
his next design? 

And last, but certainly not least* was 
an impressive, 1 6-foot-span* 4-engine 
Lockheed Constellation. Beautifully 
built by Eric Dem and 
flown by Don Lowe* 
this classic airliner 
performed flawlessly* 
and it instantly 
brought back memo- 
ries of a simpler and 
classier mode of air 


5 ! 

X' 


The Orlando Sheriff's Dept . got in on the 
act with their helicopter piloted by ft/C 
World member Officer Cris Belt * 

Eric is known as the “Candy Man." 
because he pilots the very popular (at 
least among the kids) candy-drop plane 
at the yearly event. At the end of each 
day, Eric cranks up his big yellow model 
and expertly drops streamer-trailing 
candies right into the waiting arms of the 
dozens of kids who go nuts when 
the bomb-bay doors open. Don’t get in 
their way! 

The R/C World Flyers are doing a 
wonderful job of keeping the fun and 
entertainment in 
R/C* and they 
really have the 
public-relations 
part of the hobby 
finely honed. If 
you ever find 
yourself in Or- 
lando* check out 
this unusual 
Florida attraction. 
For information 
on the R/C World 
Big-Bird Fly-In* 
contact Dixie 
Cutrone* 1325 N, 
Tropical Trail* 
Merritt Island, FL 
32953-6036. 


t 

> 


.V 


Rich Feroldl of Winter Springs, FL, flew his Impressive WW l German 
Aibatros J 35 pounds; f 10 -Inch span; A AM 5.8 engine. Majestic flier * 


* Addresses ore 
listed alphabetically 
in the Index of Mann* 
fewtuters ati page 1 84 

4 
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T HE RUSSIANS are 
coming! For years, this 
was the West's biggest 
fear, and now it's happening. 

But these Russians are very 
small and pose no threat. 

Produced some 60 miles north 
of Moscow by SAVMA and 
distributed in the U.S. by Estes 
Industries*, the new MDS ,46 
ABC Aero engine is very 
impressive. 

The engine's top-quality 
engineering partway explains recent 
Russian successes in international model- 
ing events. How many engines can there be 


very solid main fuel-control 
needle that gives predictable, 
unwavering engine response. 
(In my experience, only one 
other engine— the Fitzpatrick 
61— is better in this regard,) 
With a 12x6 Graupner prop, 
the high-end needle's narrow 
taper and fine threads com- 
bined to give a quite broad, 
but acceptable, range of needle 
control and a very steady, low 
idling speed of l,70Orpm and a 
swift unhesitating pick-up to full-throttle 
running. 


degrees and makes the MDS .46 a suitable 
candidate for effective tuned-pipe opera- 
tion, Of course, this engine can easily take 
the extra stresses that would result from 
the probable increase in horsepower. 

* Fine workmanship. The finest has been 
reserved for the essential rotating pans: 
crankshaft, piston and connecting rod and 
the cylinder liner itself. They form an 
impressive package that’s at the top level 
of what’s currently available anywhere. 
The superb friction-free fit of these parts 
is definitely a major contributor to 
this engine's above-average, high-rpm 
capability. 


MODEL 

AIRPLANE 

NEWS 

ENGINE 

REVIEW 


by MIKE 
B1LLINTON 


MDS .46 ABC 


Precision-fit and 
performance in a 
sport engine 



that have crankshaft nose threads produced 
by the super-accurate grinding process? 
This is hardly a necessity, but it surely 
indicates this manufacturer's determination 
to produce a high-quality product. 

To date, the marketing of MDS engines 
has been fairly low-key, though this 
now seems to be changing. Perhaps 
the inferior carburetor in the first run 
of these engines masked their inherent 
quality and impeded their market- 
ability? Fortunately, SAVMA's will- 
ingness to accept constructive criti- 
cism has resulted in a new "machined 
from solid*' Mk 2 Aeromix carbure- 
tor, so the engine's operations and 
control have been transformed. 

The MDS .46 proved virtual- 
ly faultless in all important 
areas and, in panic ular, the 
ABC piston/liner combi- 
nation is of exemplary 
quality; it has a really 
smooth cold fit that eases 
very slightly as the engine 
heats up. This arrangement can 
hardly be improved on. 


* Exhaust timing. At 156 degrees, this is 
slightly high for a "sport" engine, and 
it probably contributes to the unusually 
high rpm at which maximum 
horsepower 


MECHANICAL POINTS 

• One-piece crankcase casting — a sound 
original design (not the all-too-common 
O.S. copy) that's more robust than most 
,40c i engines. The internal finish is of high 
quality, but the external appearance is not 
quite up to that high standard (only a cos- 
metic defect). 

• Twin-needle Aeromix carburetor. 
Finely constructed of solid aluminum 
alloy, it's fitted with two O- rings and has a 


The silencer Is very solid and easy to fit; 
sound is virtually at regulation levels , 

occurs. Two normal Schnuerle 
side transfer ports are supple- 
mented by two wide boost 
ports that also assist this 
high-rpm design concept. 
Timing overlap (between 
exhaust and the low-timed 
transfer) is a generous 20 


The new Mk 2 Aeromix cart is a 
great improvement on the earlier 
verslon r and with double O-rtng 
seals and seats on the main and 
Idle neediest It gives very steady, 
precise responses. 


PERFORMANCE 

SAVMA personnel obviously know what’s 
needed to obtain rac- 
ing performance 
because the MDS 
.46's very low 
internal friction 
led to a definite 
bias toward high 
rpm; at the more used 
"sport" speeds up to 
I4,000rpm, the available performance 
was at good average levels for an engine of 
this size. Development is under way to har- 
ness this performance bias downward to 
more usable rpm. Meanwhile, having 
been designed for high-rpm use, the 
engine must be that much more durable 
when operated at more sedate levels 
around 9,0G0rpm to 13,OO0rpm. 


* Test I. Open exhaust. Fuel: 5 percent 
niiro, JO percent castor , 10 percent 
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'Oraupner' 


10 x 4' 
Zinger 


9 x 4 
Zinger 


PERFORMANCE 

Maximum B.hp: 1.51 @ 22,200rpm (open exhaust/5% nitro) 

1.10 @ 17,780rpm (standard silencer/ 5% nitro) 

Maximum torque: 83 oz.-in. @ 10,277rpm (open exhaust) 

75 oz.-ln. @ 9,798rpm (standard silencer) 


Thm atronger- 
than-average 
one-piece 
crankcase Is 
a sound platform 
for elevated hp 
levels. The short, 
well-sealed, 
main fuel 
needle gives 
very precise 
control of 
rpm. 


Capacity 
Bore 
Stroke 
Stroke/bore ratio 
Timing periods 


Combustion volume 
Compression ratios 

Exhaust-port height 

Cylinder-head squish 
Cylinder-head squish angle 
Squish-band width 
Carburetor bore 
Crankshaft diameter 
Crankpln bore 
Crankpin diameter 
Crankshaft nose thread 
Wristpin diameter 
Connecting-rod length 
—center to center 
Engine height 
Width 
Length 

Width between bearers 
Mounting-hole dimensions 

Exhaust-manifold bolt spacing 
Frontal area 
Weight 

Crankshaft weight 


0.455c! (7.454CC) 

0.859 in. (21.82mm) 

0.785 in. (19.94mm) 

0.941:1 

Exhaust— 156° 

Transfer— 116° (angled up 15°) 
Boost— 112° (angled up 60°) 

Front induction 
— Opens 40° ABDC 
—Closes 48° ATDC 
— Total period 188° 

—Blowdown 20° 

0.7cc 

Geometric— 11.64:1 

Effective— 8.2:1 

0.225 in. (6.50mm)/ 0.653in. 

(16.6mm) 

0.014 in. (0.034mm) 

0 ° 

0.128 in. (3.27mm) 

0.314 in. (8mm) 

0.590 in. (15mm) 

0.414 in. (10.54mm) 

0.235 in. (5.98mm) 

0.246 in x 28 TPI (1/4 UNF) 

0.196 in. (5mm) 

1.42 in. (36mm nominal) 

3.57 in.(90.7mm) 

2.043 in.(51.9mm) 

3.48 in. (88.38mm) 

1.52 in. (38.64mm) 
1.73x0.708x0.127 in. 
(44x18x3.25mm) 

1.650 in. (42mm nominal) 

5.75 (bare) 8.69 sq. in. (w/silencer) 
Bare— 13.95 oz.(395gm); 
w/silencer— 19.15 oz. (543g.) 

2.4 oz. (69gm) 


RPM ON STANDARD PROPELLERS 

Prop 

Open Ex. 

Std. Silencer 

15x6 Airflow 

6.200 


13x6 MK 

9.260 


12x6 Graupner 

10.200 

9.780 

10x9 APC 

11.200 

10.710 

10x6 MK 

13.240 

12.320 

10x7 APC 

13.690 

13.010 

10x4 Zinger 

16 460 

15.760 

Performance equivalents 

Prop 

Open Ex. 

Std. Silencer 

B hp/ci 

3.320 

2 420 

B.hp/cc. 

0.202 

0 147 

B.hp/lb. 

1.730 

0 919 

B.hp/kilo 

3.820 

2.020 

B hp/sq.in. frontal area 

0 263 

0.126 

Oz.-in./ci 

182.400 

164 800 

Oz.-in./cc 

11 130 

10 060 

Oz-in./lb 

95.180 

62 650 

Nm./cc 

0.079 

0 072 

j Manufacturer: SAVMA. Kimri. Tver Region. 

Russia. 

U S. distributor: Estes Industries. 1295 H St 

. Penrose. CO 81240 


rpm x 1,000 * 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 


-MDS 46 RC- 

998 53* 72% 

r nt)- F. humidity 


-oz. inch* 


-Torque- 


► n. metre 


ML70 synthetic oils and methanol. 
Supplied glow plug. 

The MDS .46 revealed a very wide- 
ranging, flat torque band that’s typical of 
a well-set-up, free-rolling, easy-breathing 
racing engine. It could probably have 
gone a fair way higher up the rpm scale 
before declining significantly. But in test 


runs, I always avoid destroying an 
engine — especially a regular sports 
engine — so I ceased operations at 
22,200rpm and 1 .5 lhp (only just 
starting to level off). 

The manufacturer claims 1.1 7hp 
at 15,000rpm (not necessarily the 
maximum), but they don’t specify 


This neiv Russian angina is 
an aya-opanar, and we’re 
sura to haar more from 
this manufacturer. 
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SPINNERS 


PLASTIC 

Choose from a wide variety of 
high quality spinners with the 
aluminum backplate difference. 


* Complete Units include spinner 
Sflinner nut, and bushing set 



* Replacement cones available 

• Choice of white, red, or black 


SIZE 

PRICE 

SIZE 

PRICE 


S 5 30 

3“ 

13 75 

2' 

6 30 

3 V." Dome 

16 75 

2" Nee<3»er>ose 

6 30 

3VTP51 

15 75 

?v." 

7 40 

3^"P40 

15 75 

2”. Neeflfcnose 

7 40 

1 

19 95 

2V,~ 

8 45 

4 . 

22 25 

2*~ 11 65 





.46 Aero 
Sports R/C 
dB levels 


9 feet 
AMA/USA 


7 meters at 
BMFA/U.K. 



Standard silencer 
10x9 APC 
11,100rpm 


Standard silencer 
10x9 APC 
H.IOOrpm 


Engine: MDS .46 (7.4cc) A A 

Equipment: standard silencer 
Fuel: 5% nitro with methanol 

Temperature: 37° 

Humidity: 78% 

Pressure: 992mb 

Meter: Radio Shack type 33-2050 using GA601 calibrator set to NPL standards 
Height: meter and engine set approximately 3 feet above concrete 
Location: outdoors, next to farmland 



INC. 


21658 Cloud Way. Hayward. CA 94545 

510-783-4868 • FAX 510-783-3283 



RADAR GUNS 


wr eat for Many Sports 
Ideal Tool for the Racer 
New and Used Available 
Complete Rental Program 
Priced from $29S - $2495 


Phone (612)533-1100 
Fax (612)533-1400 


Skadar Sales 

5640 International 55 428 


The Airplane Hangar 



$ 8.95 


Hang Planes Safely From the Ceiling 
Holds Planes up to 25 lbs 
Planes Slide In and Out Easily 

Call 703-736-9321 to order yours today! 





cAiiuuM piuuucts mat can t escape 
«tn» enough through the final small outlet hole 

% (exhaust escape from the cylinder is 

£ restricted, and this prevents any meaning- 


The high-quality crankshaft features 
a threaded nose produced by u grind- 
Ing"! All the Internal parts are of the 
same high standard. 


their test conditions, so it's hard 
to relate their figures directly to 
those in this report. 


• Test 2. Standard silencer. Fuel 
and plug as in Test I . 

The supplied silencer is a solid 5-ounce 
unit with a 0.275-inch-diameter outlet 
(7mm). 

Long, easy-to-fit bolts secure the unit to 
the crankcase from the boost-port side (a 
method that several other manufacturers 
should note). As the Sound Level chart 
shows, when operating at 1 l.OOOrpm, deci- 
bel levels are very near to UK and AMA 
requirements. Running at lower rpm 
should improve matters even further. 

The usual restrictions imposed by back- 
pressure silencer designs apply here: 
reduced torque and hp and a clear drop-off 
in these values when, at higher rpm, the 
silencer becomes increasingly choked w'ith 


ful increase in rpm); so, max hp was 1.10 
at 17,780rpm. 

For normal sports aircraft of average 
size, with a silencer, props such as 10x9, 
10x7. 11x6 and 12x6 are appropriate. 

SUMMARY 

At the end of my tests, the engine's condi- 
tion. compression and rotational freedom 
were still fine. This new Russian engine is 
an eye-opener, and w’e re sure to hear more 
from this manufacturer. 

* Addresses are listed alphabetically in the Index 
of Manufacturers on page 184. 4 
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Thunder Tiger 


MODEL 

AIRPLANE 

NEWS 

FIELD & 

BENCH 

REVIEW 


The nice lines and the vibrant color 
scheme make a good-looking model. 
The Windstar EP is a graceful flier and 
a good thermaller. 


Electric polyhedral thermaller 


RE YOU 
looking for a 
model that 




goes together quickly and 
is easy to set up and fly? 
Check out Thunder Tiger’s 
Windstar EP glider. 

All you have 
to do to 
complete 
this ARF-pow- 
ered glider is add 
a radio and a speed 
control. 


THE KIT 

The picture of the Windstar on the box was impres- 
sive. Its white body was accented with hot pink, blue 
and lime-green bands; the canopy was black, and a 
blue stripe ran the length of the fuselage. I examined 
the parts and discovered that the ply and balsa parts 
weren’t cracked and were of 
good quality. The die-cutting 
was good and needed very little 
sanding to clean up the edges. 

ASSEMBLY 

First, I read through the assem- 
bly instructions and made a 
checklist of all the tools and 
materials that I would need. 

Then I checked the parts against 


by KEN R. PETRUCCt I I 

the parts list, and everything was included. The 
instruction manual was clear and easy to follow; it 
even included some construction techniques, such 
as applying oil to the pin in the nylon hinge to pre- 
vent the epoxy from sticking. With the easy instruc- 
tions and pre-assembled parts, this kit went together 
quickly; it took me about 4 1 /6 hours to assemble. 
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WINGS 

Laminate the inner and outer 
wing joiners with epoxy, and sand 
them lightly for a snug fit. The 
outer wing joiners are 
made of three 
layers of ply- 
wood, and the inner wing joiner is made of two lay- 
ers of plywood and one piece of aluminum for added 
strength. Before gluing the wing joiners to the wing 
sections, trial-fit the assembly. With a four-piece, 
polyhedral wing alignment, accuracy is essential to 
good flight performance. The wing sections fit 
together nicely, and sanding 
was minimal. The covering 
^ graphics on the right outer 

^ wing section didn’t line up 

exactly with the inner wing sec- 
tion, but the other sections 
lined up well and looked good. 


The first launch on the flight-test 
day. A firm toss into the wind with 
the power on is one way to go with 
the hand-launch procedure. 




SPECIFICATIONS 

Model name: Windstar EP 
Manufacturer: Thunder Tiger 
Type: electric R/C sailplane 
Wingspan: 77.3 in. 

Wing area: 574 sq. in. 

Weight: 54.75 oz. 

Wing loading: 13.75 oz./sq. ft. 

Length: 44.5 in. 

Number of channels req’d: 3 

(elevator, rudder, speed control) 

Motor recommended: Mabuchi 540 
Radio used: Cox Cobra Three 
Prop used: Graupner folding (included) 

Airfoil type: flat bottom 
Wing washout: built-in 

Battery: 7-cell, 8.4V or 6-cell, 7.2V 
1 0OOmAh SCR to 1700mAh SCR 

Landing gear: skid plate 
Speed control: Novak Arrow 
List price: $150 

Features: components are 90-percent assembled 
and completely covered; Mabuchi 540 motor 
included; complete hardware package; instruction 
manual. 

Comments: the Windstar EP is extremely easy to 
assemble, and it goes together quickly, which was 
great because I have a limited amount of time to 
devote to building. It flies well and is a good intro- 
ductory R/C glider. 

Hits 

• instruction manual is clear and concise. 

• Ease of construction. 

• Quality of pre-assembled and covered pieces. 

• Quality of hardware package. 

Misses 

• Graphic lines on one wing panel didn’t line up. 


FLIGHT 

PERFORMANCE 


FUSELAGE 

The main body of the fuselage comes pre-assembled. and 
the motor, the canopy, the cowl and the tail feathers have 
to be installed. I worked on the canopy first and took care 
not to over-cut the pieces. 1 trial-fit the pieces before glu- 
ing, and when the fit was good, 
1 glued the canopy to its ply- 
wood base with CA. After some 
sanding, I was able to match the 
upper part of the canopy to the 
wing’s curvature. 

Before mounting the motor, 
1 read the instructions for the 
Novak* Arrow speed control. 
I’m glad I did because it came 
with three capacitors that 
needed to be soldered to the 



by ROGER POST ]R. 

Before the flight test, 1 3 A ounces of 
lead were added to the nose, and 
some minor adjustments to the con- 
trol throws were made. 



• Takeoff and landing 

I re-checked the control directions, advanced the throt- 
tle to full and tossed the glider into the wind. The 6-cell, 
1500mAh battery pack provided enough power for a 
good rate of climb. I’m sure that a 6-cell, 1700mAh 
pack or a 7-cell, lOOOmAh pack would provide a faster 
rate of climb. Tracking was straight ahead, and only a 
slight amount of up-trim was required. 

After gliding for 7 minutes, it was time to land. With 
the power off, I pointed the glider into the wind, kept the 
wings level and gently flared before touchdown. To con- 
trol the airspeed, I pitched the nose up to slow down 
and lowered the nose to speed up. I saved a little power 
for the landing, which was a good thing because I had 
to go around. A combination of the remaining power 
and pitch changes via the elevator allowed me to circle 
the glider and land it. 

• Low-speed performance 

At altitude, I cut the throttle and added some up-trim. Pointing the nose 
into the wind and slowly pulling back on the stick, I stalled the glider; it fell 
forward and started to fly again. I tried varying degrees of low-speed stalls 
and, the sharper the stall, the longer the forward dive needed to recover. 
Avoid this on the approach, especially if the plane is close to the ground, 
because it might fall too far forward and do a one-point landing, nose first. 
Under partial power, I had to add up-trim to sustain some altitude. The 
Windstar EP handled quite well during the low-speed test, but keep this in 
mind: a polyhedral, 3-channel glider reacts slowly to control inputs. 
Therefore, you must anticipate your next control input before it’s needed. 

• High-speed performance 

It’s not quite a ducted-fan, but it will move out when you dive to gain some 
airspeed. With the throttle setting on full, the climb into the wind was not too 
fast, but downwind flight built up some speed. Power-on stalls consisted of 
pulling the nose up until the break and letting the plane fall forward to regain 
flying speed. 

• Aerobatics 

To perform aerobatics with the Windstar EP, you’ll need airspeed. Use a 
dive, and then a gentle pull on the stick for the start of a maneuver. To be 
completed, loops needed around a 40-degree dive angle. Rolls required 
more speed than the loops because the polyhedral, high-aspect-ratio wing 
doesn’t like to roll over itself. Stall turns and wingovers required a dive 
angle similar to the loops, at which point you should pull back on the stick 
and, when the plane is vertical, kick it over with rudder input. You must 
anticipate the rudder input; otherwise, you’ll lose all vertical speed, and the 
plane will perform a sharp stall. This stall could be turned into a lopsided 
loop, or the plane could be allowed to fall forward to regain flying speed. 
Combining power input with diving also helps to gain forward speed for 
aerobatics. For the loop, you can cut the power when it reaches the top. 
For the roll, you could cut the power when it’s three-quarters of the way 
through the roll. For the stall turns and similar maneuvers, keep the power 
in until you kick the plane over with the rudder; then cut it. The Windstar will 
perform a spin but, obviously, it won’t be a tight one. 

The Windstar EP is relaxing to fly; just remember to anticipate the con- 
trol inputs. When flying crosswind, the polyhedral wing might be picked up 
by the wind. Don’t let this scare you; apply the necessary rudder correction, 
and the glider will recover. I recommend that you use maximum control 
throws because at some point during the flight, you’ll need them. 


motor before the controller was 
installed. The motor-assembly installation 
went very smoothly. The next task was to 
prepare the pre- 


A shot of the radio 
and battery. There*s 
plenty of room for the 
2-channel system and 
the 6-cell pack. 


formed plastic 
cowl for installa- 
tion. 1 used curved 
scissors to cut the 


mounting flange, an air scoop and a motor-shaft opening in the cowl. 
Then I sanded all rough edges and installed the cowl on the fuselage 
with four screws. Using three screws and two nuts. I was able to 
securely mount the Graupner* high-performance folding propeller 
on the drive shaft. 

Proper installation of the rudder and elevator assemblies is another 
critical aspect of good flight performance. The tail feathers are pre- 
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TRAINING 
WITH THE 
WINDSTAR EP 


by]EF 

RASKIN 


W! 


The 
Windstar 
take a off 
toward the 
Pacific and 
Hawaii . 
Aloha! 



f hen our old trainer finally 
wore out, I looked 
around for an ARF kit I 
could get in the air by the next 
weekend. I noticed the Thunder 
Tiger Windstar EP— a 
2-meter, electric-boosted 
sailplane. 

Sailplane? Sure. Now that you can get 15-minute flights with no hassle, no 
waiting, no noise and no cleanup, they are ideal as trainers. Besides, polyhe- 
dral sailplanes tend to be the easiest models to fly. With three battery packs 
and a peak charger out at the field, you can fly all day, nonstop. 

MODIFICATIONS 

To help it survive, I made a few modifications. First, the model needed 
wheels. I chose an aluminum landing gear for simplicity and spongy 3-inch 
wheels to cope with our bumpy landing area. A few moments with anvil and 
hammer and the gear was re-bent to the width of the fuselage; not knowing 
what size prop would work best, I made it tall enough to allow for a 13-inch 
diameter windmill. The landing gear is positioned by two wooden pegs, pro- 
truding all of Vie inch, that fit into holes in the landing gear. I want the landing 
gear to pop off, not break the pins in a hard landing. The gear is held against 
the bottom of the fuselage by two rubber bands X’d across it. 

The stock motor mount is a cantilevered aluminum clamp, shrouded by a 
thin, vacuum-formed plastic cowl. This is too fragile for training, so I laminat- 
ed three pieces of ply and 
balsa to the 
nose and drilled 
out a hole for 
the prop shaft. 

For better dura- 
tion, I switched 
to a geared 
motor (I could 

just as well have put a gear 
drive on the provided motor). 

To hold the motor, I installed a balsa V-block in the fuselage and made a 
balsa-block canopy into which I cut another vee. Firmly rubber band the 
canopy onto the motor to make a strong, simple clamp. This method has 
proven itself repeatedly, even when the plane crashed nose first; the back of 
the prop dented the balsa nose layer, but the motor was completely undam- 
aged, the shaft not even bent. 

A lot of damage in crashes of electric models is caused by the heavy bat- 
tery pack smashing forward, so I mounted the battery pack externally, which 
also ensures proper cooling. 

In primary training, we don’t fly any aerobatics, so I use only six no. 64 
rubber bands instead of the recommended eight to hold the wing on. This 
helps prevent damage to the wing in hard landings. The model will drop a 
wingtip if it is stalled on the landing run, so be warned. A Master Airscrew* 
12x10 folding prop not only flies well, but also prevents breakage. 

Lastly, I added a tailwheel to keep the aft portion of the fuselage from 
being rubbed to death, and I replaced the delicate plastic wingtips with Vi- 
inch balsa pieces sanded to the airfoil shape. 

FLYING 

The takeoff is straight ahead 
and, if the plane is trimmed 
properly, it will practically take 
off by itself. With no ailerons, 
crosswind operations are not 
recommended. The climb is 
brisk but not meteoric. With a 
2:1 geared Astro* .05, 1 am get- 
ting 10-minute power runs, and 
1 5- to 20-minute flights. Longer 
flights are possible with the 
Model Electronics* Turbo 10 
GT motor and their 6:1 gear- 
box. A few thermals or some 
slope lift can extend the time 
aloft indefinitely. 

I get 10 takeoffs, circuits of 
the field and landings on a single charge of the SR 1800mAh batteries, or 
about a dozen touch-and-goes. A nice thing about a converted sailplane is 
that, with a bit of practice, thistle-soft, power-off landings can be had every 
time. 

With performance like this, I’d say our new club trainer is going to be a 
success. 



The landing gear, SR * battery pack and 
the mounting pega on the fuaelage prior 
to rubber-banding It all together. Note 
that the Sermoa * connector will be 
puahed Inalde the model after the con- 
nection haa been made. The battery will 
then cover the opening. 


WINDSTAR EP 

assembled and covered, 
and the hinge slots have 
been cut for quick assem- 
bly. As the epoxy cures, 
periodically check the 
alignment of the surfaces. 

RADIO AND 
BALANCING 

I used a Cox* Cobra Three 
radio and receiver with two Cox servos. The servos were 
slightly smaller than the servo tray, so I used two small 
plywood scraps from the canopy die-cut sheet and added 
them to the servo tray. This modification created the proper 
size opening. 

The instructions that came with Novak’s Arrow speed 
control indicated that cooling fins should be installed 
through the fuselage to maximize the airflow, so I installed 
the unit directly behind the motor. To make it work, 1 had 
to trim the mounting harness of the speed control, which I 
kept as far forward as possible to help balance the plane. 

I centered a 6-cell, 7.2V, 1500mAh battery pack over 
the CG (2 1 /2 inches behind the leading edge) but, later, I 
found that moving the battery all 
the way forward in its cradle was 
the best location. 

1 installed the receiver forward 
of the battery and used a small 
amount of wood glue to stick a 
foam-rubber cushion to the bot- 
tom of the fuselage under the 
canopy. Then 1 used Velcro®- 
brand fastener to attach the 
receiver to the foam rubber. The 
Velcro® enabled me to move the 
receiver forward and backward to 
help balance the plane. I tried a 
few locations but found that even 
with the battery and receiver all 
the way forward, additional 
weight was needed. 

FINALE 

The Windstar EP goes together 
quickly and looks great upon 
completion. Because the quality 
of the construction was very 
good, the kit went together with- 
out a hitch and made the building 
experience a pleasure. If you’re 
looking for an electric glider, 
consider the Windstar EP: I’m 
sure you’ll enjoy it. 

* Addresses are listed alphabetically in the Index of Manufacturers on 
page 184. 4 


About the author 

Three years ago. Ken Petrucci decided that he and his 9-year-old son, 
Tyler, would enjoy building and flying model airplanes together. 
Since then, they have been regulars at the local FLYRC field and have 
reviewed nvo planes for Model Airplane News. Ken and Tyler live in 
Newtown, CT. 



The Novak Arrow 
apeed-control la mount- 
ed on the fuaelage aide 
with the aupplled 
mounting bracket. To 
keep the heat-alnka 
cool, I cut a hole in the 
aide of the plane and 
let the heat-alnk flna 
exit through thla hole. 
The lead weight la 
under the folded prop. 



the fuaelage aide. 
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Scale TECHNIQUES 



MODEL 
WEIGHT AND 
WING LOADING 


T WENTY-FIVE years ago, a 
bad dream (or evening meal!) 
prompted me to build a scale 
model of a 1930s racing plane (Steve 
Wittman's Bonzo) at 2 inches to the 
foot. The result was a model that had a 
wingspan of under 50 inches and a 
chord of 14 inches, and it weighed 9 x /l 
pounds* It flew much like those made 


lower wing 
loading. When I 
returned home, I 
enlarged the 
plans to l A scale 
(3 inches = I 
foot) and built 
another plane. What a change in flight 
characteristics! 1 picked up many 


The fuff -size Bonzo, 
comparison. 


with Bob's Vd-sc ale model alongside for 

defies a simple answer. (We've all 
probably heard that scientific laws 
prove a bumblebee can't fly, but no 
one ever told the bee!) We now hawe 
models that fly quite nicely at wing 
loadings well beyond the accepted 
range of just a few years ago* 

Yet we can't ignore wing loading 
and overall weight. We tend to grossly 
overdesign; this leads us to produce 
models capable of withstanding 
G- forces way beyond what they're 
ever likely to encounter We do it by 
using spruce of the same thickness as 
if we were using balsa (it's stronger, 
we say); we double the thickness of 
doublers; we add another layer of 
fiberglass cloth, or extra resin or 
epoxy to Fill the cloth, and on and on. 
The interesting thing is that often we 
haven’t built a stronger or better 
model, but rather one that doesn't fly 
as well! 


There once was a modeler named Guy, 
Whose planes rarely happened to fly. 
Their weight, it was said. 

Was akin to pure lead. 


by BOB UNDERWOOD 


Is it a wonder they never touched sky ? 


by our friend Guy; it had the sink rate 
of a brick, and it flitted about like a 
drunken hummingbird. 

While watching it fly at the Nats 
at Glenview, a prominent modeler 


square inches of area and just a little 
overall weight because 1 could use an 
engine of the same .size, and the radio 
and running gear were virtually identi- 
cal. It flew great! 



Bob Underwood {fight} looks on as Steve Witt man, the designer of the full-size Bonzo 
racer f admires Bob's fa-scale Bonzo model The photo was taken in 1B71 at the BAA 
museum , Hales Comer, Wl, where the fuff ‘Size Bonzo is on display. 


suggested that if I “built it bigger, I 
could build it lighter." As l considered 
his departing figure, I mused that 
something must be adrift in that por- 
tion of his anatomy above the shoul- 
ders. Then, a friend pointed out his 
meaning: a larger model would have a 


WHAT ABOUT 
WING LOADING? 

What is an optimum weight for wing 
loading? That's a question I couldn't 
begin to discuss here for two reasons: 
l don't have the aerodynamic smarts to 
do so, and the vast array of models 


* Look for weak links. Sometimes, 
it’s not a stronger or better model 
because we have weak links some- 
where in the system — maybe all those 
stronger, heavier components joined to 
the "same old” linkage or connector. 
How often have you noted a brute of a 
model — well-built, designed to pene- 
trate carbon steel, but controlled by 
puny servos or linkages that flex like 
mad? Or one that has a major compo- 
nent held on by a little old nylon 
screw? 

Some years ago, I drew up plans for 
a model that had rearward, rotating 
retractable gear. 1 paid careful attention 
to the spar at the wing center section, 
as well as to other components of the 
built-up wing. Because it was a fully 
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TECHNIQUES 



Figure 1 

SANDING TECHNIQUE 


W e all know the basic law of sand- 
ing: when you think you’ve 
finished, sand once more. The problem 
with sanding is that you do a lot of it 
when the model is nearly complete. The 
cherished design is there in “flesh” and 
formers, and It’s hard not to rush the 
job. The other problem is that when 
you’re working on a balsa or fiberglass 
framework, many of the Imperfections 
just don’t show up easily. But when you 
spray on primer or apply the plastic covering, every little 
place that you missed when sanding seems to carry a neon 
sign that announces, “You blew it!” Of course, the problem 
is compounded if the model is a dark color. White’s easy; 
black's the pits! 

• Fingertip test. Here are some hints you might not have 
thought of. If the surface is sheeted, your fingertips are an 


To oand surface s 
and smooth, 
uso a sanding 


block or, even 
worse, not using 
one, can actually 
accentuate undu- 
lations In the 
model’s surface. 


excellent judge of consistent surface smoothness. Slowly 
and carefully, at a constant speed, move your fingertips 
along the wing, stab, etc., both spanwise and chordwise. 
Any unevenness in their surfaces will be evident, especially 
at the sanded primer stage. Close your eyes while perform- 
ing this ritual. It doesn’t hurt to block out other stimuli as 
well. (Turn off your workshop TV/VCR, which is showing 
“Judge Dredd”! ) • 



• Light your way. Unfortunately, the fingertip test will not 
reveal tiny imperfections in unfilled fiberglass cloth or pit 
marks in gelcoat. So-o-o, you’ll need to do the vision test as 
well. The lighting in many workshops, especially if it’s fluores- 
cent, is not conducive to seeing these little marks. To get a 
better view of a part, hold it so that it is dark behind you, and 
you look across the part toward the light source. 

Open framework presents its own problems. Obviously, the 
unevenness of a sheeted surface is not a factor. With a wing, 
for example, it’s very hard to tell whether all the ribs are even 
by just looking at them. We will assume that you carefully 


sheeted wing, I figured plenty of safety 
had been built in — until it dawned on 
me that 10 inches out on both wing pan- 
els, more than half the spanwise sheet- 
ing was, shall we say, “interrupted” by a 
gear strut and a wheel-well opening and 
that the lower spar also was not continu- 
ous! Hmm! One friend, obviously not 
well-versed in the physics of design, 
suggested that the break in the sheeting 
wouldn’t be a problem because the slot 
for the strut was “only 3 /4-inches wide.” 
Double hmm! 

The moral of this lengthy discourse is 
that all aspects of the design must be 
carefully considered, step by step. 
Experience and common sense will play 
an important role in the design consider- 
ations. Bounce your design off your 
friends. The old “forest for the trees” 
concept comes into play, and so very 
often others will find your design faults. 

• Check the weight. Although your 
choice of balsa grades can add signifi- 
cantly to a model’s overall weight, more 
often, increased weight is the cumula- 
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five result of other items, especially if 
they have metal parts. On one of my 
recent models, the selection of wheels 
made a difference of 9 ounces of overall 
weight. Don’t be afraid to shop around 
for lighter balsa or other components. 


• Analyze. If you build strictly from 
kits, you may be tempted to suggest 
that you don’t have to worry about the 
design. After all, the kit was designed 
by experts, right? If you’re working 


with kits from established companies, 
you would generally be correct, but it 
still pays to analyze the design and 
materials. I remember a kit 1 built years 
ago (not scale) whose manufacturer 
emphasized that the elevator linkage 


had to be strong and slop-free; every 
bit of it was, from the elevator all 
the way to the servo. Then, the instruc- 
tions showed a mounting method 
for the servo that was super flimsy. 


Wittman D-12 "Bonzo" 

1930s Thompson Trophy Racer Model Specs 

(The full-size Bonzo has a wingspan of 17.16 feet and a chord of 5.5 feet.) 

2 A /z in. = 1 ft. V4 scale 

Span 42.9 In 51 .48 in. 

Chord 13.75 in 16.5 in. 

Wing area 590 sq. in. (4 sq. ft.) 849 sq. in. (5.9 sq. ft.) 

Weight 9.5 lb. (152 oz.) 10.5 lb. (168 oz.) 

Loading 38 oz./sq. ft 28.5 oz./sq. ft. 

The actual wing area is somewhat less than these figures because of the rounded 
wingtips, but these numbers are close enough to show how wing loading is 
reduced if you go from 2 7 /? inches = 7 foot to 7 /4 scale. Differences in flight charac- 
teristics occur because of Reynolds number factors. 







used a long, flat sanding bar to 
dress down the ribs and leading 
and trailing edges and made certain 
that the sandpaper-covered bar has 
made contact with all ribs from tip 
to root. Now, recheck with a metal 
yardstick. Look for light between 
the yardstick and the rib edge as 
you S'ho-W'l*y move it along the 
surface. 

* Sanding blocks. Some modelers 
use a very short sanding block (or 
none at all!) when they sand sheeted 
, t surfaces, “None at air can be a 
real problem if there are undula- 
tions in the surface, because just 
holding the sandpaper in your hand 
gives it a soft, flexible surface that 
not only doesn't necessarily even 
out the undulations, but It also can 
accentuate them! This problem will 
be compounded at glue joints. Use 
a sanding block thafs as tong and 
as wide as possible (see Figure 1). 
To smooth fillets, check out the 
semi -flexible to very flexible blocks 
sold at hardware stores. These are 
made of plastic foam and are coated 
on both sides, usually with two dif- 
ferent grits. Even after the grit sur- 
face has been worn to a frazzle, 
you can still use it if you fold a 
piece of sandpaper around it. 


Was that a weak link? Dam straight! 

SEND YOUR IDEAS 

I hope you understand that I have 
gleaned the ideas given in my columns 
from experience, but I know they are not 
the only way to accomplish the tasks at 
hand. Life has taught me that not only 
are there many ways to get where you're 
going, but also that you should never 
stop seeking another way. The items I’ve 
discussed may be old hat to you. To 
improve all our skills (mine included), 
send your tips and ideas for me to share 
in this column to “Scratch-Builders’ 
Corner,” Model Airplane News, 251 
Danbury Rd„ Wilton, CT 06897-3035. 1 
will use them, acknowledge them and 
then “steal” them for my personal use 
when they are better than mine. 

A personal note: to those who have 
expressed interest in both the Hiperbipe 
and Stormavik, I’m trying to provide 
plans and a construction article for 
both. Remember, patience is a virtue! 

* Addresses are listed alphabetically in the 
Index af Manufacturers on page 184. 4 
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Hat* $9 95 AIRPLANE FACTORY, INC 

1135 FLORIDA, MANDEVILLE, LA 70446 


Radios 


Engines 


BASIC TRAINER $84.95*595 


PS.H) 


NEW AT THIS or want a gentle sport plane? You need our "KOMBAT 40 BASIC TRAINER". 
Why spend days, weeks or even months building a trainer just to see it SMASHED TO 
SMITHEREENS while teaming. Fly in an hour! Everything, except the radio and engine, is in the 
box No Gluing, No Covering, No Sanding and No Tears when you CRASH! All that is required 
is a .40/ 46 size engine and a four channel radio. With a big 60“ wing span, tricycle gear and 
weighing only 5-1/2 pounds, the “BASIC TRAINER" Is easy to land and can take some real 
punishment. Most crashes usually result in just a couple of broken nylon bolts, which can be 
easily replaced in minutes to keep you flying for hours! Available in Red, Yellow, Orange and Blue. 
Order one today! (Sport model KOMBAT 40 also available only $74.95} 


V IS A/ M C/AM EX/COD 1 - 800 - 264-7840 FREE CATALOG (504) 626-7840 


\ 

EDITORIAL CAREER 
OPPORTUNITY 


Air Age Inc,, publisher of Model Airplane News and other special- 
interest publications, is looking for a creative, self-motivated modeler 
who is interested in a magazine career. As associate editor, you will 
work on Model Airplane News and related special publications, elec- 
tronic media and books. 

You must have a good working knowledge of the R/C hobby and 
be able to work in a fast-paced environment under deadline pres- 
sure. Your people skills and ability to write and edit the work of 
others will make you a key contributor to this growing company. 
Send your r£sum£ and cover letter with salary history to: 

Human Resources Manager 



251 Danbury Road, Wilton, CT 06897-3035 

j 


SCALE STITS COVERING 

Hit nnl> tmiipkLt' scale covering SYSTEM 
di'signtd ior inudclm In modelers, 

♦ Poly Fiber fabric in 60" widths, 
order by the yard. 

♦ Scale Pinked Finishing Tapes, 

1/2” in 2” widths. 

♦ Poly Tone paints in 1211 colors, 
ready In apply. 

CONTACT YOUR LOCAL IfOHUY SHOP 
Dealer inquiries invited. 

ISM KNTKK FRISKS 
12522 Auburn ItaJe l>r.. Kl Tom. VA HI A,l|| 

phone oii i \x (714) 583-1455 
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Enhance 
performance 
with flaps 


by ANDY LENNON 


Hying with 
High-Lift Devices 


Editor's note: in the May '96 issue of 
Model Airplane News. Andy Lennon 
discussed high-lift devices and drag 
reduction and why both are necessary. 
In this follow-up article, he puts them to 
work. 




W indy-day landings, 
flaps up, were dis- 
cussed in the May ’96 issue. 

On a quiet day, wind-wise, 
the model may be slowed, 
flaps fully deployed, and nosed down as 
steeply as 45 degrees to the horizontal. 
The flap drag will limit the model’s termi- 
nal velocity. There is no possibility of a 
stall and, at a reasonable height above the 
ground, the model is flared for a short- 
field landing. Landing flaps-up on such a 
day will be tricky; the glide is fast and flat, 
and overshooting the landing area is a real 
possibility. Maneuvers under power, flaps 
extended, can be almost incredibly tight, 
and the flaps themselves are sturdy 
enough to permit this treatment. 

One advantage of the “30 percent of 
wing chord flaps with extended lip” is that 
there is very little pitch change when low- 
ering the flaps. The Swift (reference 16) 



20° 30° 40° 

Flap Direction (degrees) 


Figure 2. Additional flap lift at various deflection*. 


continued on its merry way on lowering 
full flaps, but it flew appreciably more 
slowly . 

• Centrifugal force (reference 5). One 
concern with higher wing loadings, such 
as for model B (see May ’96 issue), is that 
in a tight turn or sharp pull-up, centrifugal 
force plus the model’s weight could exceed 
the wing’s maximum lifting capacity. This 
could result in a dangerous, high-speed stall, 
particularly when pulling out of a steep dive 
at a low altitude. Assuming a turning radius 
of 60 feet (120-foot diameter), the following 
tabulates the G-forces involved compared 
with model B’s maximum lift capacity, also 
in G, at various speeds. 



0 2566 slotted flap 

Snowy Owl 





0.015c 


0.30c Fowler (lap 

Sea Hawk 





gap= 


i 

5 

■5 


0.30c slotted flap 
with extended lip 


Swift 


Figure 3. Comparison of Increments of 
section maximum lift coefficient for 
three flaps on a MAC A 23012 airfoil. 



Flap deflection, degrees 
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Speed 

Wt. + cent.* 

Wing max. 

(mph) 

load (G) 

lift (G) 

60 

5.00 

6.80 

70 

6.45 

9.25 

80 

8.11 

12.00 

90 

10.00 

15.30 

100 

12.12 

18.90 


‘centrifugal 







higher angle of attack, with only a small 
drag increase. 

The retractable versions are self-opening 
at higher angles of attack, but they 
demand smoothly operating, non-jamming 
mechanisms and should be linked so that 
the slats of both wing panels extend simul- 
taneously for obvious reasons. They may 
also be servo-operated. 

To this author, the added complexity of 
the retractable slat is not justified by its 
benefits. The Crow has full-span, fixed 
leading-edge slots, as shown in Figure 4. 

• NASA leading-edge droop (reference 
I). As shown in Figure 8. these delay the 
stall by about 8 degrees; they provide 
extra lift at higher angles of attack; and 
they have low drag. Used as shown for 38 
percent of the semi-span, ahead of the 
ailerons, they greatly improve aileron con- 
trol effectiveness at high angles of attack. 
The “droop” was used on the Swift (refer- 
ence 16) to advantage. 


For model B, lift exceeds load at all 
speeds. Note the loads the model's struc- 
ture must sustain at higher speeds. In a 
tight turn at 90mph, the load is 880 
ounces, or a surprising 55 pounds. 

• Wing trailing-edge high-lift devices. 

Figure 2 (from reference 2) and Figure 3 
describe and show the additional lift pro- 


vided by five types of flap: plain, split, 
slotted, slotted with extended lips and 
Fowler. 

The most practical type, giving the opti- 
mum additional lift with lowest added 
drag, is the 30 percent of chord slotted flap 
with extended lip. These are easily operat- 
ed by one standard servo; they're rugged 
and very effective. Because of their low 
drag at 20 degrees exten- 
sion, they may be used for 
takeoff to advantage. 
Figure 4 illustrates the flap 
design for the Crow’s 
wing. The only disadvan- 
tage is the longer stream- 
lined arms from flap to 
pivot point needed to pro- 
vide the increased back- 
ward movement required. 
(The additional lift provid- 
ed by various forms 
of flaps, alone and com- 
bined with leading-edge 
fixed slots, 
was illustrated 


2605c 


Figure 5. Geometry of the fixed leading-edge slot. 


Angle ol attack - in degrees 


Figure 7. The benefits of the fixed leading-edge slot. 


in Figure 3 of 
“High-Lift Devices and Drag 
Reduc-tion” in the May '96 
issue.) Though the Fowler flap 
provides greater lift, its back- 
ward and downward motion 
demands complex pivoting 
arms (reference 15) or other 
mechanisms and powerful ser- 
vos. Note that in Figure 3, the 
incremental lift coefficients 
are for full scale; in Figure 2, 
they are reduced by scale 
effect. 

• Wing leading-edge high-lift 
devices: leading-edge slots. 
Figure 5 illustrates fixed lead- 
ing-edge slots; Figure 6, 
retractable leading-edge slats. 
Figure 7 shows the benefit of 
fixed leading-edge slots: an 
increase in C L max of 0.4 and 
a delay in stall to a 9-degree 
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Retracted 


Extended 

Figure 6. Geometry of the retractable 
leading-edge slat. 
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FLYING WITH HIGH-LIFT DEVICES 



Inverted L.E. sEol Pivot 



Mass balance 

Figure 9. The Crow’s stabitator section ■* 


• Horizontal tail leading-edge slots. To 

obtain the high angles of attack (before the 
stall) of the wings with leading-edge slots 
and slotted flaps, a powerful downforee on 
the horizontal tail is needed to raise the 
model’s nose. The author’s Crane (reference 
13) needed inverted leading-edge slots on 
its horizontal stabilator to achieve this atti- 
tude. Similarly, the Crow STOL model’s 
horizontal stabilator is equipped with invert- 
ed leading-edge slots as shown in Figure 9, 

* Slot tip ailerons. Illustrated in Figures 4 
and 10, these replace normal ailerons when 
full-span flaps are used. On both the Crane 
(reference 13 ) and the Crow (see Figure 5 
in the May issue), these have proven to be 
very effective, and they work inverted. At 


any one time, only one works — that on the 
inside of the him; the opposite one lies flat. 
The raised aileron reduces lift and induces 
into-the-tum yaw. Both are lightly spring 
loaded to hold them down when they aren’t 
being actuated. With flaps extended, they 
are even more effective. Raised, the slot 
effect over the flap is destroyed (Figure 10). 
reducing flap lift and adding into-the-tum 
drag. They provide crisp roll control at 


lower speeds of flap-extended flight — when 
most needed! The dimensions of these slot 
lip ailerons on the Crow were: width — 0.15 
percent chord; length — 0.6 percent of semi- 
span. 

• Landing-gear design. Landing-gear 
design for models with high-lift devices is 
thoroughly discussed in reference 10. The 
“tail angle” (also called the “tip-back 
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References — Model Airplane 
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1 . NASA Safewing— June 1990 , 

2. Design for Flaps — October and 
November, 199L 

3. Reducing Drag— January , 

February and March 1992 . 

4. Airfoil Selection — May and June, 

1992. 

5. Wing-Loading Design — August, 

1992. 

6. Stressed-Skin Design — September 
and October , 1992 . 

7. Propeller Selection — November 
and December, 1992. 

8. Wing Design— January, February 
and March, 1993. 

9. The Balancing Act— May, 1993 , 

10. Landing-Gear Design — March 
and June, 1994 , 

/ /, Speed Estimating— February, 

1994. 

12. Ducted-Cowl Design— August and 
September, 1994. 

Model Airplane News construction 
articles: 

13. Crane — March and April 1983 . 

14. GuU—July, 1984. 

15. Sea Hawk— October, 1992, 

16. Swift — September, 1993 , 

17. Dove — November, 1994. 

- ^ ... 

angle"') must be large enough to permit the 
model to land at very close to its stall angle 
of attack and its slowest speed. 

• Control unit. Flap operation requires an 
extra servo, which may be operated by the 
retract switch on a 5-channel (or more) 
radio, but this provides only full-up or full- 
down flap positions — no in-between! An 
auxiliary channel is desirable, controlled 
either by a three-position snap switch that 
provides full-up, 20 degrees down and 40 
degrees down-flap positions; or a propor- 
tional slide switch that permits a choice of 
any flap position from full- up to full -down. 

A TRIBUTE 

Dick Murray and Ken Starkey — two friends 
and fellow club members — have test- flown 
each of this author's new designs. Both are 
pilots of consummate skills; and both 
offered valuable, constructive comments on 
the flight characteristics of each model. For 
lending me their skills and for their friend- 
ship, lam deeply grateful. Do try high-lift 
devices and drag reduction. Models of this 
type are highly versatile, and flying them is 
pure fun — well worth the extra effort their 
design and construction entails. Above all. 
they arc sleek and beautiful . + 



Micro* Mark 

The Small Tool Specialists" 


l SEND _ 

f °&s& 

TODAY! 


OVER 2,000 TOOLS & ACCESSORIES! ) 

Brand Names. . .Unusual Items . . . 6 

Exclusive Products - many at savings of up , 
to 60%. All are designed to make your project 
easier, more enjoyable and more professional. 


NAME 


Builcl your awn liquid Fuel 

ROCKET ENGINE! 

-Uses regular gasoline as a fuel! 
-Re-usable! Multiple launch capability! 
-Can reach altitudes of 5000 feet! 
-Simple design! Almost no moving parts! 

Move Into the next era of amateur rocketry I Build the SS67B-T 
liquid fUeJ rocket from our complete and comprehensive bfueprf nt 
package. Plans Intrude detailed drawings to construct engine, 
rocket casing and parachute recovery system. Package Includes 
1 6 page Instruction manual and 28 page booklet with detailed 
and assembly drawings. Complete parts and suppliers list 
Included. Complete package: S 1 8.95 

Systems Ft 2 

Send to: 4414 fVdOe Ckometah Uwf 

Qimfrflc, C*n*dm H7W-1TB 


TO 0 BOER: Send S 1 . 00 with this 

coupon ^or your name and address) lo: ADDRESS — — 

Micro*Mark » 340-2062 Snyder Ave„ 

Berkeley Height s , MJ 07922- 1 596 CITY STATE Z1 P 



MUD DUCK AVIATION 

7118 Westmoreland Dr. 
Warrenton, VA 221 86 
[540) 347-1134 


60 2 Stroke-. 90 4 Stroke 


GIANT 


Simple Sheet Const. 


WINGS COME OFF 
. FOR TRANS 


GIArvfT 10" AIR WHEEL! 


R/C Trainer • Joystick Interface 

Fly your computer flight simulator using your 
existing trainer-compatible transmitter. Use all 
mixing, dual rates, exponential rates, pre- 
programmed maneuvers, etc,, to set up or 
practice. Operates with both helicopter and air- 
craft radios. Requires PPM, FM t or AM mode 
capability. Great for beginners or experienced 
pitots to accumulate flight time in the off sea- 
son or just to save aircraft, Can be used as dual 
joysticks with any program that uses a joystick 
input, including many flight sims, CAD/drawing 
programs, etc. Available for many models of 
Futaba, Hitec, Airtronics, JR, ACE, Kraft and 
compatible units. Send $84.20 (US) including 
S&H (add $15 for overseas shipping via Air 
Mail) to: 

Computer Designs, 8530 K. Montana Aue., 
Helena, MT 59601; (406) 458-9416 
Fax (406) 458-8625 



FACTORY SERVICE 

Parts - Service 1 

Labor Rates Jar. jv rt y — y \ 
$5.00 H) 

\ i I / 

„• K&B MfgJi te^ X jl 

h 2100 College Dr. 

Lake Hai/asu City, AZ: 86403 

Attn: Repair Dept. (520) 453-3030 






GLOBAL EZ LINE 


Sitting on the tarmac of Bluebird Aviation Corp. at the Danbury, CT, airport, the Cessna 
182 awaits the pilot and hie family. Ws a powerful four-seater with a good range — one 
of the main reasons why the full-size Cessna 182 Is so popular , 


that it falls a bit short. The servo- tray 
construction and some of the pushrod 
installation instructions could be 
dearer, and some of the photos or 
drawings for these installations could 


* Empennage. Mounting the tail feathers 
on the fuselage is easy; just make sure 
that you trial-fit the pieces before you 
glue them into place. Pay particular 
attention to the rudder torque-rod- 


by CRAIG TRACHTEN 

An ARF Skylane for the Sunday Flier 


M Y FIRST impres- 
sion of Global 
Hobby Distri- 
butors* EZ Line 
Cessna 182 ARF was 
wow, what a gorgeous 
kit l I must have 
unpacked, inspected 
and repacked the kit a half-dozen times 
before I started building. Each time, I 
was more impressed with the construc- 


tion, the fit of the parts and the finish of 
the kit, and I couldn't wait to build it, 1 
thought that if this kit flies as well as it 
looks, it would be a keeper! 

When 1 build an ARF for a review, T 
assume that the reader knows nothing 
about building and will rely on ihe 
quality of the instruction manual for 
success. At first, the instruction manual 
for this kit seemed easy to follow and 
logically organized, but 1 discovered 


be lighter or shown from a different 
angle. Also, there's no reference to the 
size of the bolts, nuts and screws that 
are used. These are minor problems, but 
they provide a challenge to the builder, 

CONSTRUCTION 

• Wing, Once I figured out the orienta- 
tion of the bellcrank-mounting plates 
and aileron/flap servo tray, installation 
was a breeze. The plywood pieces for 
the sub-ribs and dihedral 
brace were well-cut and 
needed little or no sand- 
ing. Before gluing the 
two sub-rib pieces in 
place, study the picture 
for their correct orienta- 
tion. I did sand a bit off 
the height of the dihedral 
brace. It fit so well before 
that all the epoxy would 
have been squeezed out 
during installation. 

To build the rest of the 
wing, 1 followed the 
instructions, except for 
the following modifica- 
tion. To give more 
support for the front 
hold-down area, I added 
two, Vs-inch-diameter 
dowels to the wing hold- 
down assembly, spacing 
them evenly between the 
center support and out- 
side edge of the front 
brace (see photo). 
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bearing installation. This rod should have 
free movement with absolutely no binding, 
and it should be centered on the hinge line. 
If this step is done correctly now, it will 
make the rudder linkage setup go smoothly 
and will allow equal deflection of the rud- 
der from side to side. 

* Radio/interior, Radio installation is basi- 
cally the same as in most ARFs. A Futaba* 
6VA Skysport with five S148s was the 
radio of choice. You have to remove two 
cross-braces from the center bulkhead, and 
then the ply servo 
tray fits snugly into 
place. The receiver 
was placed just 
behind the servo tray 
on the landing-gear 
block, and the on- 
board battery pack 
was placed up front 
under the fuel tank. 

The interior tray is 
made of lite-ply, and 
the two plastic floor 
pieces, with the seats 
attached, are attached 
to the tray with 
screws. After the inte- 
rior had been put into 
place, I installed 
a Du-Rro* on/off 
switch with a charg- 
ing jack. 


point of fbs wing, two, 
forward cabin former to 


* Engine/balance, A 
Magnum* XL .6 1 A 
was my choice of 
engines for this air- 
craft. I've heard good 
things about Magnum 
engines, and this 
opportunity gave me 
a chance to find out 
for myself. The finish 
on the casting and 
head was impressive. 
The carburetor, which 
must be installed, is 
top quality and is 
easy to install and 
adjust. Setup and 
break-in was a plea- 
sure and resulted in 
excellent perfor- 
mance, Engine instal- 
lation is simple and is 
adequately covered in 
the manual. To main- 


SPECIFICATIONS 

Manufacturer. Global Hobby 
Model name: E2 Cessna 1 82 
Type: Sport-scale .60 size ARF 
Length: 68 in. 

Wingspan: 72 in. 

Wing area: 725 sq. in. 

Wing loading: 28.23 oz./sq, ft. 
Weight 8 lb., 14 oz. 

Engine loading req'd: .60 to .65 

2-strok© 

Engine used: Magnum XL ,61 A 

Props: Master Airscrew 12x6 wood 
and APC 11x7 

Muffler: Davis Model Products 
Pitts-style in -cowl 


No. of channels req'd: 5 (throttle, 
elevator, rudder, aileron, flaps). 

Radio used: Futaba Skysport 6VA 

Fuel: Omega 15% nitro 

List price: $399,95 

Features: pre- built and factory - 
covered: all hardware included: fully 
functional haps; interior floor and seats; 
flush-mounted tinted windows. 

Comments: in spite of some minor 
problems with the manual, building this 
kit was enjoyable. The quality of the 
parts and their construction and the fin* 
is hing detail are outstanding, i enjoyed 
the challenge of putting this plane 
together: I recommend it to anyone 
who has some building experience. 

Hits 

* Pre- built parts are well-made. 

■ Excellent finish, 

* Great flier. 

Misses 

* The manual and some of the written 
instructions are a little vague; some of 
the photos and drawings would be 
more helpful if they were shown from 
different angles. 


3 /a~inch dowels 1 
accept these dowels. 

tain a scale look, 
I used a Davis 
Model Products* 
Pitts-style in-cowl 
muffler. To allow 


Left ffie Magnum XL Jfl with the Davis Model 
Products Pitts-style muffler In place. This combi- 
nation, along with an APC 11x7 propeller, pro- 
vided a reading of 87dB at 9 feet and 84 dB at 15 
feet with a static rpm of 11,700 * A Du-Bro three - 
way filler valve was used as walk 
Above; to add security to the front-attachment 
added. Holes were then drilled Into the top of the 


a proper fit when the muffler was installed, 
an additional slot had to be cut in the 
engine-head side of the cowl. To achieve 
the proper CG, I had to add 2 ounces of 
weight to the nose. 


To attach the rud- 
der-control rod to 
the torque-bear- 
Ing-rod clevis, put 
an L-bend on the 
rod end and 
secure It with a 
wheel collar. 


You can’t see It in 
the picture, but I 
spilt the cowl 
lengthwise, right 
underneath the 
thin cowl stripe. 
This spin makes 
It easier to take 
the cowl off and 
put It back on , 

To accommodate 
the muffler, I also 
had to make a 
hole In the bottom 
right side of the 


The flap pushrod was made with the supplied parts, but a Du-Bro EZ 
connector was used In place of the standard Z-bend method. 
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CESSNA 182 



* Push rod installations. The picture in this 
article will give you a clearer idea as to 


how the pushrod is connected to the rud- 
der- torque- rod horn. Just make an L-bend 
and hold it in place with a wheel collar. 

The nose-gear push- 
rod is enclosed in 
a plastic housing: 
make sure you sup- 
port the housing 
along its route. This 
method will provide 
a stiffer pushrod 
setup for the nose- 
gear linkage. The 
flap-installation pic- 
ture in the manual is 
a little too dark to 
see the linkage clearly. To help clear things 
up, I’ve included a picture of how 1 set it 
up. The elevator, aileron and throttle link- 
ages are easy to install; just be sure that 
there’s no binding and that the movement 
of the control surfaces is free when the 
linkage is detached from the servo arm. 


FINAL THOUGHTS 

Because the manual was a little vague in 
some places, l had to use a slightly different 
approach to build this plane. I was extremely 
pleased, however, with the finished prod- 
uct* If you have some building experience 
and are in the market for a good-looking, 
sport-scale aircraft, there is no reason not to 
choose this Global EZ Cessna 1 82. 

* Addresses are listed alphabetically in the Index 
of Manufacturers on page 184. 4 - 


About the author 

For the past four years, Craig has 
been associated with this great 
hobby * During this time, he has 
built approximately 50 ARFs. He s 
the owner/operator of a Hobby- 
Town USA In New Milford, CT. 

Besides the planes, he builds and 
runs R/C cars and bouts and is 
good at crashing R/C helicopters. 


The interior is in two 
pieosSr A hots wsfi 

, J. If f, , „ J ■ -.X. 

urifwfJ Eorgugn W 

mar of the front half 
of the floor, and the 
aileron anti flap* 
servo leads worn 

pdSSCQ TTMTMJgn HUE 

ho*. Attar the interi- 
or had been cotrb 
pteted, a Du-Bro 
on/off switch with a 
charging jack was 
installed ■ 


by ROGER POST JR+ 


FLIGHT 

PERFORMANCE 


With the Magnum 
XL .61 A set, it was time 
for the taxi test. The nose 
gear flexed too much; to 
correct this , support the 
pushrod housing inside 
the plane , Also, make sure that the nuts that hold the axles on 
the landing gear are tight 

* Takeoff and landing 

With these corrections made, it was time to ffy. If you have a 
paved runway, the height of the nose gear should be fine. We 
used a bumpy grass strip and recommend that the nose gear be 
extended to altow the nose of the plane 
to sit higher. 

For takeoff, full up- elevator was held 
during the first part of the roll; this was 
gradually relaxed as the plane gathered 
speed and left the ground. A little right 
rudder kept the plane tracking straight* 

Because of its weight, the Cessna used 
about 1 00 feet of runway for takeoff. 

The first flight was in windy condi- 
tions, and the Cessna cut through the 
wind with no problem. The Magnum 
engine has plenty of power to haul this 
plane around, and the recommended 
control throws are more than adequate. 

When landing the Cessna, gradually 
reduce the throttle and lower the flaps in 
the downwind leg. To maintain sufficient airspeed, keep the nose 
pointed slightly downward on the final approach. The elevator 
has plenty of authority, so go easy on the input when flaring for 
touchdown. The bumpy field made the nose gear turn a little* 
and the plane flipped over. No damage was done, but even after 
a gentle touchdown, further inspection revealed a loose gear- 
mount plate* Check this glue joint before you go to the field. 

• Low-speed performance 

Model Airplane News "Simple Programming* columnist Dave 
Baron flew the second flight and found the power-off stall 
required quite a bit of up-elevator deflection. This input didn’t 
allow the nose to come up as if should in the stall; Dave felt the 
plane was a little nose-heavy and that the CG could be moved 



back by inch. After the second flight, Craig told us that to get 
the plane to balance on the recommended CG, he added a 
2 -ounce Harry H Eg ley* hub. Because the plane showed no sign 
of tail heaviness, this hub will be removed for future flights, and 
well fly the plane with the CG farther aft. During the low-speed 
test, all the controls remained effective, but we noticed the rud- 
der fluttered from side to side. The tube inside the fuselage that 
houses the rudder-push rod needs better support. The rudder 
was effective during the low-speed test, but without better 
pushrod support, this fluttering will continue. If you plan to fly the 
Cessna at scale- 1 ike speeds, you're in luck because the plane 
handles this speed well* 

• High-speed performance 

With the Magnum at full throttle, this 
plane moves! We used a 12x6 for the 
first flight and an 1 1 x7 for the second; 
both props turned in good perfor- 
mances. The power-on stall proved to 
be straight ahead, with no tendency to 
fall off to either side* To recover from 
the stall, you need only to relax the ele- 
vator input to get the model flying again. 
The Cessna grooved very well in fast 
forward flight and needed no trim input 
corrections. Air rushing over the tail sur- 
faces damped any rudder flutter. 

• Aerobatics 

There is plenty of elevator and power for 
loops and inverted flight, and the plane rolls well in either direc- 
tion. Dave compared the roll rate to that of a good-flying, shoul- 
der-wing plane. Spins were easy to accomplish, but the plane 
would not tumble for Lomcevaks. Removing the Higley hub and 
rebalancing the plane should allow it to tumble. Full-throttle 
entry was used for knife-edge, and the Cessna needed some 
aileron input held in so that the opposite rudder would not roll it 
back to level. 

Dave and I both feel that the Cessna is a good-flying plane; if the 
CG is moved back A fi inch and the pushrods are properly sup- 
ported, the plane wiil be even better. Try the recommendations 
mentioned, and you’ll have a plane that you won't want to stop 
flying. 
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Mix channels without a computer radio 




ACE R/C INC. 


Servo 

Master 


by GERRY 
YARR1SH 


■&Mix 
Master 


radios can do some 
very impressive things, 
but their cost may not 
be for everyone. 

Let's say you don’t 
have a computer radio, 
but you do want to 
build and fly a model 
that requires some sort 
of channel mixing (this 
is what computer radios do best). 
For example, you might fly 
a V-tail Beechcraft 
Bonanza whose eleva- 
tor and rudder must 
work together; or per- 
haps you want to fly a 


Both devices are 
approximately 1 1 /2 
inches square and 3 /4 
inch thick and each 
contains a microproces- 
sor and a bank of eight 
dip switches and comes 
with four three-pin 
Molex connectors and 
12 crimp-on pins. It 
takes about 10 minutes to convert your 
servos to the Molex connectors and to 


MODEL 

AIRPLANE 

NEWS 

PRODUCT 

REVIEW 


Ace R/C’s ServoMaster and MixMaster give modelers who don't have a computer 
radio quick and easy mixing capabilities. 


I T SEEMS that everyone at the flying 
field now has one of those super-duper 
computerized, do-everything radios. Are 
you feeling left out because you don’t? 
Should you buy one? Well, computer 


1 


Inside the case of both devices Is a microprocessor 
chip and a bank of eight dip switches. 


delta-wing design in which 
aileron and elevator must be 
mixed if it’s to fly properly; or 
you need coupled aileron and 
rudder mixing (CAR). 

Mechanical servo 
sliders and other 
linkage-driven mix- 
ture devices do 
work, but they’re 
complicated. Now 
there’s a better way 
to mix two servos 
without a computer 
radio; Ace R/C* 
offers two new 
microprocessor- 
based mixing de- 
vices — the Mix- 
Master and the 
ServoMaster. Here’s 
a look at both. 


SPECIFICATIONS 

Product: Ace R/C MixMaster— add-on 
channel-mixing module 

Part no.: 26K10-2 

Price: $39.95 

Features 

• Hooked up between the receiver and two 
servos, it will electronically mix any two 
channels. 

• Eight dip switches provide numerous prepro- 
grammed settings that accommodate all com- 
monly used mix applications, such as flaper- 
ons, elevons, V-tail and coupled aileron and 
rudder mixing. 

• Provides unidirectional and bi-directional 
mixing. 

• Servo throws and mix ratios are adjustable. 

• Comes with four Molex three-pin connectors 
and 12 crimp-on pins. 

Product: Ace R/C ServoMaster— multipurpose 
servo-control module 

Part no.: 26K30-2 

Price: $39.95 

Features 

• Hooked up between a receiver and one or two 
servos, it will electronically control servo speed, 
direction and sequencing. 

• Offers three servo-speed transit times— 16, 8 
and 4 seconds. 

\ • 

• Used with two servos, it acts as a landing- 
gear-door sequencer with two door-position 
settings (up and down). 

• With built-in signal filtering for long leads, it can 
be used as a Y-connection to connect two ser- 
vos to one channel. 

• Eight dip switches provide numerous prepro- 
grammed settings for easy control setup. 

• Comes with four Molex three-pin connectors 
and 12 crimp-on pins. 

Hits (both units) 

• Size (small). 

• Can be set up quickly. 

• Easy to use. 

Misses 

• To function properly, the crimp-on wire pins for 
the Molex connectors must be attached very 
carefully (soldering would ensure a more 
secure attachment). 
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make two receiver lead wires. Once con- 
verted, simply plug the servos into the 
device and plug the device into the receiver. 

Depending on which device you use, you 
can control the percentage of servo mixing 
or change their direction, sequencing and 
speed just by turning certain dip switches 
on or off, 

MIXMASTER 

This mixes two channels, either bi- 
directionally (both channels are equally 
mixed with each other) or unidirectionally 
(one channel is mixed with the other, but 
remains independent and is not affected 
by it), 

* Bi-directional mixing (Figure 1). Use 
this for flaperons (flaps and ailerons), 
elevons (ailerons and elevator)* or V~tail 
function (rudder and elevator). These types 
of mixes are accomplished simply by plug- 
ging the two servo leads into the 
MixMaster* s “Out" ports and plugging the 
two receiver leads into the “In" pom. To 
control the amount of servo throw, you 
turn on one of the first three dip switches; 
switch 1 gives full servo throw; no. 2 gives 
] /i throw; no. 3 gives 3 /4 throw. 

The MixMaster automatically controls 
the servos so that when the lwo channels 
are mixed, neither servo will move farther 
than its 100-percent limit. There's no dan- 
ger that you'll damage your servos by dri- 
ving them past this maximum travel point. 

* Unidirectional mixing. Use this for 


Figure 3, Dip-switch setting. 


Normal 


Reverse 


Slowest 


Slower 


Slow 


Slowest 


Fastest 


On = door dosed 
OH = door open 



Y-connector/ 
servo- reverse 


percentage mix between the slave and 
master channels. Two mix scenarios 
are shown in the instructions: "A”— 
mixing affects the slave channel from 
10 to 50 percent; "B"— mixing affects 
the slave channel from 50 to 90 per- 
cent. Both scenarios allow the slave 
servo to retain full throw. 


- Servo "slo wer 1 ' 


Gear-door 

"sequencer 


CAR, elevator and flap coupling, elevator 
compensation with flap deployment and, in 
helis, tail- rotor compensation with throttle 
advance. To use these types of mixes, you 
must make a Y -connection lead that con- 
nects the receiver to the MixMaster 1 s “In" 
port and to one of the servos. The other 
servo in the setup is connected to the 
MixMaster’s “Out" port, A separate 
receiver-to-mixer lead connects the re- 
ceiver to the other "In" port. Depending on 
the setup, you now have a master channel 
that's mixed with a slave channel but is not 
affected when the slave-channel servo is 
commanded to move. 

Detailed diagrams in the instructions 
make this all very clear and easy to under- 
stand. Dip switches 4 through 8 control the 


Figure 1, Bi-directional hookup. 



The channels are equally mixed with each other. 


Figure 2. Unidirectional hookup. 



Master 

aileron 

servo 

Slave 

rudder 

servo 


Master servo affects the slave servo, but the slave does not affect the master. 
Slave retains full throw. 


SERVOMASTER 

The Servo Master and the MixMaster 
look similar; both have the large bank 
of eight dip switches, but the 
ServoMaster is used with only one 
receiver output channel, and it splits 
the signal into two outputs to drive two 
servos. 

The ServoMaster can be used as a 
servo-re verser (to drive one servo), a 
Y -signal splitter (to drive two servos), and 
as a retract-gear-door sequencer. The device 
can also control servo speed — great for 
slowing down landing gear and flap deploy- 
ment. Figure 3 shows the dip switches that 
control these functions. Switch 1 is for nor- 
mal servo throw; no. 2 is for reverse throw; 
nos. 3, 4 and 5 adjust the slow servo speeds 
{ 1 6, 8 and 4 seconds of total travel time, 
respectively). Switches 6, 7 and 8 are used 
for gear-door sequencing and to adjust the 
doors' speed and position when the gear is 
in the down position. Again, the instructions 
make this very easy to understand. 
Depending on the dip switches* positions, 
you can have fast or slow P-51 Mustang- 
type gear-door sequencing (doors close 
again when the gear is in the down posi- 
tion), or P-47 Thunderbolt type (gear doors 
remain open when the gear is in the down 
position). 

Used as a Y-spHtter, the device can drive 
two servos — good for elevator, ailerons and 
flaps in giant-scale models. When used with 
longer servo leads, the ServoMaster will 
also work as a signal buffer to prevent the 
receiver from picking up interference. 

Always be sure to turn off your radio 
before you move any of the dip switches, 
and as you do with your receiver, you 
should wrap it with foam to protect it from 
vibration. To control scale functions such as 
retracts or flaps, or for mixing control func- 
tions for specialized model setups, Ace 
R/Cs MixMaster and ServoMaster offer 
easy setup and use. Give 'em a try. 

* Addresses are listed alphabetically tit the Index 
of Manufacturers on page 184 , 4 
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by GERRY YARRISH 


Install 


MODEL 

AIRPLANE 

NEWS 


Hobart hinges 
in ARC models 


L IKE MANY modelers, when I build an aircraft, I 
have particular hardware preferences. I choose 
Robart* HingePoint hinges because they are very 
easy to install and, I think, look more true-to-scale than 
the standard “flat” hinges. 

But if you build an almost-ready-to-cover (ARC) kit, 
you’ll have to make a few internal modifications if you 
want to instali HingePoint hinges properly. Here’s my 
quick fix for the ARC hinging problem. 


2 To ci it the access 
hole, gently twist 
the tube white 
applying firm pressure . 
Cut at I the way through 
the balsa, remove the 
neat littte balsa plug 
from the end of the 
tube, and save It to 
dose the hole after 
you've Installed the 
block. 


I Mark where the hinges will be installed. Inside the control sur- 
face, you need enough solid balsa to take the */*- to 
t -Inch-deep hole that you’ll drill for each hinge . I Install balsa 
blocks; for each block, I cut an access hole In the control surface’s 
sheeted skin with a sharpened, large-diameter brass tube . 


4 Put the block Into the hole, then push it up against the 
leading edge with a hobby knife, and secure It with 
thin CA, 


5 Put the balsa plug Into the hole, and glue It Into place with CA. Here, 1 used 
Bob Smith’s * Inst a -Cure Super Thin . When this has cured, sand the plug flush 
with the control surface’s outer skin . (A Great Planes* Easy Touch Bar Sander 
Is useful here; I use 220-grit sandpaper 


3 Here are a 
plug and a 
balsa block 
ready to Install. 
Carve the hleclr a 
little to make it fit 
the hole ; knock off 
the comers 
and carve ft 
Into a wedge 
shape . 
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9 Finally, trial-fit the hinges, and whan you 're satisfied with their 
fit , glue them ail Into place with an alphatlc-type glue or Pacer 
Technology f s * new Hinge Glue , Before you install the hinges, be 
sure to completely coat the inside of the holes with glue . Periodically 
check the hinges for freedom of movement , and when the glue Is dry, 
install the control horns and linkage. 

So, even though you build ARCs t you can still use Robart 
HingePoint hinges. The balsa blocks greatly increase the strength 
of the installations, and remember: if all else fails, improvise! 

* Add reuses are listed alphabetically in the Index of Manufacturers on page 184 , + 


6 If you need 
to install 
larger 

HingePoints in 
a giant-scale 
model, simply 
use a hobby 
knife to cut a 
larger, square 
opening In the 
control surface, 
as shown here. Install a balsa 
block that's as large as neces- 
sary to properly distribute the 
hinge load. 


■ j 


7 With all the balsa blocks glued Into place and all the botes closed, ft’s 
time to cover the model . To position the hinges properly, draw horizon- 
tal and vertical centerlines for each one (I use a Sharpie marking pen}. 
Then drill the holes and fit the hinges temporarily In the wing trailing edge. 


8 Next, butt the control surface (here, an aileron} against the wing trail- 
ing edge, and transfer the hole marks to the control surface's leading 
edge, so that the holes In the wing and the control surface match. 
Drh/ the holes, and temporarily fH the hinges in the control surface, Here's 
a tip; to minimize the gap between the control-surface leading edge and 
the wing trailing edge, use a rat-tall file to notch the control-surface lead- 
ing edge at each hinge location. This allows you to push the hinges farther 
Into the leading edge white allowing them full motion , 


- J. WJyr' 
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The ultimate air show plane by AERO DYNAMICS *_ 
a 1/3 scale model of the two-place Rebel . 

A version of this airplane is known on the air show r 
circuit as The Raven and is flown by Wayne Handley. 


THE PHOENIX 

w ln the Garden of Paradise under the 
Tree of Knowledge bloomed a rose bush, 
and from this first rose was bom a bird 
whose flight was like the flashing of light.” 



Wingspan: 100” 
Weight: 19-21 lbs. 
Engine: 2.4 to 4.2 

Highest quality components 
Kit $596.00 


Available framed up and ready to fly. 


Show Pilot Roger Grolheer test flew the Phoenix before its name was 
changed. Here's what he had to say: This is a good looking airplane 
that won t get you into trouble. It tracks straight on the ground and in the air. 

It is easier to fly than my J-3 Cub yet this airplane will do every maneuver you can think of. If will torque roll as long as you want and 
still have the power to climb vertically out. The snap rolls are crisp and stop instantly, even at very low speeds. The glide and landing 
are gentle and easy to handle, just like a big trainer, I flew the plane around for ten minutes and felt like 1 had flown it a hundred times 
AERO DYNAMICS, 4090 Deer I alky Road, Rescue, CA 95672 Phone: 916-672-0607 We accept all major credit cards 

e-mai 1 aerodyn@ footnet com http ://www, footnet . com/aerodynamic s / 
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Name THAT PLANE 

CAN YOU IDENTIFY THIS AIRCRAFT? 

If you can, send your answer to Model Airplane News, Name 
Thai Plane Contest {state issue in which plane appeared), 251 
Danbury Rd., Wilton, CT 06897-3035, 


CONGRATULATIONS to Gene Umbrtght of St. Louis, 

MO, for correctly identifying the April '96 issue's mystery 
plane. The Aqua I Model W-6 amphibian was manufactured 
in 1948 by Aquaflight Inc. of Wilmington, DE, and the pro- 
totype was extensively tested at the Philadelphia Seaplane also the president of the company. The Model W-6— a twin- 
Base. The Aqua Ts chief designer, Meredith C. Wardle, was engine passenger or cargo amphibian — was a high-wing can- 
tilever monoplane with a short sea- wing for water stabil- 
ity. Made of metal and birch plywood, it had retractable 
landing gear that disappeared into the nose and the sea- 
wings, and it was powered by two I25hp Lycoming, 
4-cylinder engines that had fixed-pitch propellers: con- 
stant-speed props were optional. With a fully loaded 
weight of 3,600 pounds, it would take off from water in 
400 yards. It had a wingspan of 36 feet, 6 inches, was 29 
feet, 6 inches long and 1 2 feet high (on land) and had a 
cruising speed of 125mph. 

Thanks to all who wrote in: good luck next month \ ± 


The winner will be drawn tour weeks following publication from correct answers received (on a postcard delivered by U S Mail), and will receive a tree one-year subscription 
to Model Airplane News. If already a subscriber, ttie winner wi El receive a tree one-year extension of his subscription 




LAMINATED PROP CLOCKS 


BERES & HIRSCH PROPELLERS 



30 Inch Blade Diameter 

* 3 \ri in. Quartz Clock wUt Qyii*l 

* Attractive Sdzni tar Shape 

*5 Coiafnjtinj Hmjwood Lunin*ti«u 

* 9 Cart Hind Rubbed ftniih 


DESK TOP STAND 
INCLUDED 

MIN* PROP CLOCK 
WITH PEN SET 


PPP 


PPD 


OTHER SIZES 
ON REQUEST 


HC 32 Box 494, 
Gilchrist, OR 97737 


V l SA WE ACCEPT PERSONAL CHECKS 
M/c PHONE ORDERS WELCOME 


( 541 ) 433-2456 

Fax (541) 433-2285 


K&S Tubing & Shapes 


If you have a choice 
make it out of brass. 


USE OUR TOOLS: 

>Cuffers •Benders 


Send $1.00 for a catalog. 


ENGINEERING 


6917 W. 59th Street Chicago, Illinois 60638 
Phone: (31 2) 566-6503 Fax: (312) 586-8556 




TIRED OF PAVING 
$1.29 FOR 6 SCREWS? 


Our 4-40x1 12 socket caps 
sell for $435/100 for alloy 
steel or $6,65/100 stainless, 
or $7.50/50 aluminum. 



Per Itfir pnets on salable quantities ol the 
fasteners you need for modd bulking, 
call write or fax for our free catalog! 

MICRO FASTENERS 800-692-69 1 7 

1 1 0 Hillcrest Road 908-806-4050 

Remington, NJ 08822 fax 908-780-2607 




OUR CLASSIFIED 
ADS GET 
RESULTS! 


FOR MORE 
)RMATIO 
AGE 188. 
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Turns your 4 channel FM Futaba Conquest(Tm) 
— FP-T4NBF into a 7 channel system! Your receiver has 

the 7 channels now so can your transmitter. The 
Extender adds 3 new non-proportional channels 5, 6, & 7. 
Channel 5 supports 3 positions while 6 & 7 support 2 positions. 
The Extender attaches to the transmitter's metal handle and plugs 
into the trainer jack. The Extender is frequency independent and can 
be used with all of your ConquestfTm) transmitters! To order send 
check or money order to the address below add $4.95_/or shipping 
and handling. Illinois residents add sales tax. 

DSS PRODUCTS 
P.O. Box 853 
Naperville, II. 60566 
Voice & Fax (708)983-5755 
e-mail DSS96@aol.com 



Muller Technology Ready-To-Fty Giants 


are completely setup and ready to fly. They include the engine, 
tanks & fittings, servos, smoke system, battery packs, switches, 
etc. They are also available framed-up, ready to cover. Please, 
write for information package: Muller Technology, 16548 Birch 
Forest Dr., Ballwin, MO 63011 or call us at (314) 273-6804 



The MT-SuperStearman, a 30% scale, 116" wing span 
biplane, is powered with a 7 cu-in 
3W-120B2 twin-cylinder engine 
outstanding performance. It has 
and upper ailerons, fully 
extended cowl, dorsal deck, 
center and lower wing 
handholds, and 
scale and performance 

improvements. Introductory Price, RTF: $9,995 +s&h 


Also available: MT-Extra 300S, in 35% and 30% scale, and 
coming very soon, in 43% scale ! Please write or call for details. 


BRUCKNER HOBBIES INC. 


1-800-288-8185 


FUTABA 8UAF/8UAP 
TRANSMITTER 

$349.99 

BRAND NEW /WARRANTY 



FUTABA BUDDY BOX 


$24.99 


74i 


as 


SUCKER JUNGMAN 

4 BI PLANE. 
' $169.99 



WELDBOND 

GLUE 

$2.99 * 4oz 


A 


MAGNUM 
PR0.61 w/nmffler 

al 


FUTABA S3001 
BB SERVOS $24.99 


tAQ AA 


m 


INDEX OF 
MANUFACTURERS 


Acs R/C lr*c + , 

116 W. 19th SU P. O 
Box 472, Higginsville, MO 
64037-0472; (816) 584- 
7121; lax (816) 584*7761. 

Aoroglass; 

Stephen Weber, 

Box 24. Port Rowan. 
Ontario. Canada NOE 
1 MO; (519)875-1533. 

Astro Flight Inc,, 
13311 Beach Ave , 
Marina Del Roy, CA 
90292; (310) 821-6242; 
fax (310) 822-6637. 

Balsa USA, 

P.O. Box 164, Marinette , 
Wf 54143; (800) 225- 
7287; fax (906)863-5878. 

Balsarite; 

distributed by Coverite 
(see address below). 

B&B Specialties, 

14234 Cleveland Rd. 
Granger. IN 46530. 

Bob Banka 1 s Scale 
Model Research, 

3114 Yukon Ave., 
Costa Mesa, CA 92626; 
(714) 979-8058 

Bob Smith Industries, 

8060 Monro Rd . 
Atascadero, CA 93422; 
(805) 466-1717; 
fax (805) 466-3683. 

Bob Vide tt Models 
(BVM). 170 State Road 
419, Winter Springs, FL 
32708; (407) 327-6333: 
fax (407) 327-5020. 

Brison Aircraft, 

12075 Denton Dr.. Ste. 
11, Dallas. TX 75234; 

(214) 241-9152; 
fax (214) 241-5065. 

Byron Originals, 

P.O Box 279. Ida Grove, 
IA 51445; (712) 364-3165; 
fax (712) 364-3901. 

Carden Aircraft, 

1731 NW Madrid Way, 
Boca Raton. R 33432; 
(407) 367:7744. 

Carl Goldberg Models, 

4734 W, Chicago Ave.. 
Chicago, IL 60651; 
(312) 626-9550. 

C,B, Tatone Inc,, 

21658 Cloud Way, 
Hayward, CA 95249. 

C.H. Electronics. P.O. 
Box 1732, Riverton. WY 
82501; (307) 857-6897. 

Coverite, 420 Babylon 
Rd., Horsham, PA 19044; 

(215) 672-6720; 
fax (215) 672-9001. 

Cox Hobbies. 350 W. 
Rincon St., Corona, CA 
91720; (909)278-7282. 

DCU.1564S 
Anaheim. Unit B, 
Anaheim. CA 92805 

Davis Model Products, 

P.O. Box 141, Milford, CT 
06460: (203)877-1670 

Desert Aircraft. 

P.O, Box 18038, Tucson, 
A2 8573 1 ; (602) 722- 
0607; fax (602) 722-0607. 


Du-Bro Products, P O. 

Box 815, Wauconda, IL 
60084; (708)526-2136: 
fax (708) 526-1604. 

Dynamax; 

distributed by Jet Mode* 
Products. 211 N Mullen 
Rd .Beflon, MO 64012; 
(816)331-0356. 

Fibre Glast 
Development Dorp,. 

1944 Neva Dr ., Dayton, 
OH 45414; (513)274- 
1159; fax (513) 274-7267. 

Futaba Gorp. of 
America, P.O Box 

19767, Irvine, CA 927 13- 
9767; (714) 455-9888 

George Miller Kits; 

distributed by 
Custom FVC Aircraft, 

1 140 Civic Center Dr., 
Rohnert Park. CA 94928; 

(707) 584-9446 

Global Hobbv 
Distributors, 10725 Elks 
Ave., Fountain Valley, CA 
92728-8610; (714)963- 
0133; fax (71 4) 962-6452 

Graupner; 

distributed by Hobby 
Lobby Inti.. 561 4 Franklin 
Pike Cir. Brentwood, TN 
37027; (615)373-1444: 
fax (615) 377-6948 

Great Planes Model 
Distributors. P.O. Box 
9021, Champaign, IL 
61826-9021 ; (2l 7) 396- 
6300: fax (217) 398-1 104. 

Harry Higley 8 Sorts, 
Inc., P,0. Box 532, 
Glen wood. IL 60425; 

(708) 755-8774 

Hrtec/RCD Inc., 

10729 Wheatlands Ave.. 

Ste, C, Santee. CA 
92071-2854; (619) 258 
4940; fax (619) 449-1002. 

Hobby Lobby tntl., 

5614 Franklin Pike Cir.. 
Brenlwood, TN 37027; 
(615)373-1444; 
fax (61 5) 377-6948 

Jet Hangar Hobbies, 

10595 Bloomfield Ave., 
Los Alamitos, CA 90720; 
(310) 493-1285; 
fax (310)493-1765 

J.R. Hobbies, 866 S. 

Oakland Rd,, Springfield, 
IL 62707; (217) 523-0044. 

JTec, 164 School St. 
Daly City. CA 94014; 
(415)756-3400. 

K8BMfg„ 21 DO College 
Dr., Lake Havasu City, AZ 
06403; (602) 453-3030; 
(602)453-3559 

Lamer RC, P-O. Box 458. 
OakwoodGA 30566; 

(404) 532-6401; 
fax (404) 532-2163. 

Likes Line. 1601 Airport 
Dr., Mechamcsburg. PA 
17055; (717) 732-0636; 
fax (717)732-0636. 

Novak Electronics, Inc., 
18910 Teller Ave., Irvine, 
CA 92715; (714) 833- 
8873: fax (707) 833-8873 
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Magnum Batteries, 
Box 323 RR1, Cecil. OH 
45821; (41 9) 399-5561. 

Master Airscrew; 

distributed by Windsor 
PropeJfor Co. 3219 
Mooter Or., Rancho 
Cordova, CA 95742; 

(916) 631 -8385; 
fax (916) 631 -8386. 

McDamel R/C Inc., 

1654 Crofton B!vd,, 

Ste 4, Crofton. MD 
21114; (410) 721-6303; 
(410)721-6306, 

Melrose Co-, 

5570 NE 51 si Ave.. 
High Springs, FL 32643; 
(904) 454-2779. 

Midwest Products, 
P.O. Box 564, 
Hobart, IN 46342-0564; 
(600) 348-3497. 

Model Electronics 
Corp,, 6500 6lh Ave. NW, 
Seattle, WA 9811 7; 

(206) 782-7458; 
fax (206) 762-9199. 

Nelson Competition 
Engines, 1 21 Pebble 
Creek, Zefienople, PA 
16063; (412) 538-5282. 

Novak Electronics Inc., 
18910 Teller Ave,, Irvine, 
CA 92715; (714) 833- 
8873; (714) 833-1631. 

O.S.; distributed by Great 
Planes Model 
Distributor^. P.O. Box 
9021, Champaign, IL 
61826-9021; (217) 398- 
6300; fax (2 17) 398-1104. 

Pacer Technology, 9420 
Santa Anita Ave.. Rancho 
Cucamonga. CA 91 730. 

Quadra- Aoitow; 

distributed by North 
American Power R/C, 
Inc., P.O. Box 92638, 
Scuthiake, TX 76092. 

Ramtec; 

distributed by Aeroioft 
Designs, 2940 W- Gregg 
Dr, Chandler. AZ 85224. 

Robart Mfg., 

P.O. Box 1247, 625 N. 
12th St., St Charies, IL 
60174; (708)584-7616; 
fax (708) 584-3712. 

Rossi; distributed by Sig 
Mfg. Co., 401 S. Front 
St., Montezuma, I A 
501 71; (800) 247-5008; 
fex (51 5) 623-3922. 

Sachs Colmar; 
distributed by Planes 
Plus, 5 S, 470-B Scots 
Dr , Naperville. IL 60563: 
(708)416-6940; 
fax (708) 416-0027. 

Saito; distributed by 
Horizon Hobby 
Distributors, 4105 
Fieldstone Rd.. 
Champaign, IL 61821; 
(217) 355-9511. 

SAVMA; distributed by 
Estes Industries, 1 295 H 
St., Penrose, CO 81240. 

See-Temp, 

P.O. Sox 105, 
Sussex, Wl 53089, 


Sermos R/C Snap 
Connectors trie., 
Cedar Comers 
Station. Box 16787, 
Stamford, CT 06905. 

Sig Mfg, Co, lnc„ 

401 S. Front St.. 
Montezuma, I A 50171 : 
(BOO) 247-5008 (order 
only); fax (515) 623-3922, 

Slimline Mfg,, 

Sox 3295, Scottsdale, AZ 
•55271; (602) 967-5053: 
fax (602) 967-5030. 

Spring Air Products, 

P.O.Box 37-321 8. 
Satellite Beach, FL 
32937; (407) 728-9002; 
fax (407) 726-2881. 

SR Batteries Iric., 

Box 287, Bellport, NY 
11713: (516) 266-0079; 
fax (516) 285-0901, 

SuperTigre; 

distributed by Great 
Planes Modal Distributors 
(see address above). 

Target Aviation, 

927 Calls Negocia, 
Ste. E, San Clemente, 
CA 92673, 

Thunder Tiger, 

2430 Lacy Lane # 120, 
Carrollton, TX 75006; 
(214)243-8238. 

Top Gun Aircraft, 

801 Canal Si. Wing A, 
Ottawa, I L 61350. 

Tru-Turn, 

P.O. Box 836, 

South Houston, TX 
77587; (713) 943-1867. 

Turbax; 

distributed by 
Jet Hangar Hobbies 
(see address above). 

LLS. Engines Products, 
120 Wilkinson St., 
Syracuse. NY 13204; 

(800)476-7747; 
tax (315) 476-4347. 

Webra; distributed by 
Horizon Hobby 
Distributors, 4105 
Fiekistone Rd., 
Champaign, IL 61621 ; 
(217)355-9511; 
fax (21 7) 355-6734, 

Williams Bros., 181 
Pawnee St, San Marcos. 
CA 92069 

YeEtow Aircraft, 

200 Massachusetts Ave,, 
Lexington, MA021 73; 
(617)674-2222; fax (61 7) 
674-2188. 

Y5; distributed by 
Futaba Corp. of America 
(see address above). 



ADVERTISER INDEX 


22nd Century Aero Products 28 

Ace R/C, Inc 159,161 

Aero Dynamics 177 

Aeroplan .187 

Aerospace Composite Products 157 

Aerotech Models, Inc 156 

Air Screamer . . , 182 

Airdrome 141 

Airplane Factory 143 

Airtronics 4 

Airwaves .70 

Ambrosia Microcomputer ,158 

America's Hobby Center, Inc 167-171 

AMS Imports . ,77 

Apicom Hobby Distributors 27 

Arcamax Engineering ,81 

Arizona Model Aircrafters ,61 

Associated Electronics 165 

Aveox Electric Flighl Systems 155 

Aviation Art by Jim Laurier 82 

Balsa, USA 40 

Belair Scale Ft/C Import 8 Sate 182 

Beres & Hirsch Propellers ,178 

Bob Smith Industries 3 

Bruckner Hobbies 184 

Byron Originals 39,62,74 

C. B, Tatone, Inc. ... .70 

Cabral Systems, Inc 158 

Cadus Aviation 29 

Carden Aircraft 143 

Carlson Engine Imports .168 

Centerline Products, Inc 157 

Cermark Model Supply Co 72 

Clancy Aviation ,81 

Cleveland Mdoei 8 Supply 187 

Combat Models 62 

Composite Structure Technology 28 

Computer Designs 155 

Coverite 159 

Cox Hobbies, Enc 33 

D. S.S. Products 184 

Dave Brown Producls 38 

Desert Aircraft . 7 

Don Smioth R/C Aircraft Plans 157 

Doubleday Book & Music Clubs - .11 

Du-Bro Products 15,31 

Electro Dynamics 160 

Elftmann Bros., Inc 82,148 

Estes Induslries .45 

F&M Enterprises 143 

Flighl Group One ,182 

ZAP Clue 6 

Futaba 194-C3 

Gary Cornwell 156 

Gilbert Aircraft Performance Products Si 

Global Hobbies 16,71 

GT Hobbies ,77 

Gyro-Kite . .160 

H J.J.Co.. Inc 182 

Hiiyard Products 156 

HiteC ., .19,73,191 

Great Planes .193 

Top Flite . 41 

Hobby Hangar .179 

Hobby Lobby International 160 

Hobby Shack .14 

Hobby Supply Soulh 139 


Hobbytech . . 151 

Saito C4 

JR Remote Control 63,149 

MAN Pilots' Mart 174-175 

MAN Classifieds 188-1 89 

MAN Hobby Shop Directory 1 90-191 

Innovative Model Products 82 

J8C Hobbies 159 

J&K Producls . 75 

JD Model Products 82 

Jet Hangar Hobbies 139 

K&B Manufacturing 155 

K&S Engineering 178 

Kress Jels .156 

LDM Industries 159 

Lite Machines - 179 

Major Hobby 57 

Micro Fasteners 178 

Midwest Products 151 

Miller R/C ..141 

Model Covering Company 156 

AEtecb C2 

Model Electronics, Inc 139 

Morris Hobbies 76 

Mud Duck Aviation 155 

Muller Technologies 164 

Nelson Aircraft .187 

Nimbus Aircraft Corporation 141 

North American Power R/C, Inc. .8 

Quadra Aerrow 8 

Northeast Hobby Products 22 

Major Decals 157 

Northern Velocity Ud, . 25 

Novak Electronics 141 

OK Engines 75 

Pacific AeromodeJ Mft. Inc 157 

Palmer Plans ♦ 161 

Pappy John's R/C Warehouse .... 23 

Peck Polymers 182 

pica-Robbe, Inc 20-21 

Precision Fiberglass Products 187 

Radar Sales 70 

Robart Manufacturing 148 

Rocket City Ft/C Specialties .151 

Tru-Turn 185 

Sahara Hotel 6 Casino ,66 

Micro Mark 155 

Sheldon's Hobbies 144-147 

Sig Mfg ,161.166 

SKS Video Products .160 

Slimline Mfg 149.158 

SR Batteries 29 

Sullivan Producls 75-77 

Systeme Solaire Marketing 155 

Technopower II, Inc 182 

Telstar video Products 77 

Thunder Tiger 53,150 

INC Custom Electronics .158 

Tompkins Printing 61 

Tower Hobbies .180-182 

Trillium Salsa Ltd 157 

U.S. Engines 179 

UAV, Inc 187 

Vailly Aviation 182 

Varsane Products . 161 

Windsor Propeller 49 



TRU-TURN now offers the very finest in 
versatile lightweight PROP HUBS, turned 
from solid barstock inside and out for a 
true running hub. Your new hub will 
mount on any motor with a standard 
TRU-TURN adapter kit, even on big bird, 
multi-bolt applications. 

.. TRU-TURN has you covered! 


TRU-TURN also has a PROP NUT that will fit 
your motor. These precision PROP NUTS 
come in all engine thread sizes and two 
different shapes, available from stock. Ask 
your hobby dealer for them by name. 



PRECISION MODEL PRODUCTS 

By Romeo Manufacturing, Inc 

QUALITY ■ VERSATILITY ■ GREAT LOOKS * SAFETY 


There is no 
substitute 
for a 

TRU-TURN I 


P.O* Box 836, South Houston, Texas 77587 713 / 943-1 867 
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LATEST PRODUCT RELEASES 


GLOBAL HOBBY DISTRIBUTORS 

Magnum XL-75 

Designed to fill the gap between 
,60- and *90-size aircraft engines, the 
XL-75 is a great choice for .60-size 
models that need extra power without 
extra weight. The chrome, ABC 
engine has FSR porting, a dual needle 
valve and an automatic fuel-metering 
carburetor. Made of high-grade 
materials, it features dean castings, 
a smooth, bead-blasted finish and 
polished heads. 

Part no,— 210804. 

Global Hobby Distributors, 10725 
Ellis Ave., Fountain Valley, CA 
92728-8610; (714) 963-0133; fax 
(714) 962-6452, 


NICK ZIROLI PLANS 

A-1 Skyraider 

Four sheets of detailed drawings, a fiberglass cowl and a canopy for a '/6-scale 
Skyraider are now available. The 100-inch-span model is 78 inches long, will weigh 
between 30 and 35 pounds and will need a 3.7ci to 5.2ci engine for power. In addition, 
Nick Ziroli offers plans for 18 other giant-scale warbirds. For an illustrated catalogue, 
send $2 to Nick Ziroli Plans. 

PriceS“$46 (plans), $42 (cowl), $18 (canopy), 

Nick Ziroli Plans, 29 Edgar Dr., Smithtown, NY 11787; (516) 467-4765; 
fax (516) 467-1752* 


JR REMOTE CONTROL 

R-600 FM 
Receiver 

This small, light, 
6-channel receiver can 


easily fit into most 
models. JR's exclusive 


ABC&W reception technology 
provides glitch-free flying and reliability. 

JR Remote Control; distributed by Horizon Hobby 
Distributors, 4105 Fieldstone Rd., Champaign, IL 61821; 
(217) 355-9511. 


MASTER AIRSCREW 

05 Motor Mount 

This fully vented, 0,040- inch- thick mount is made of light, T-6 
aluminum, weighs 2.6 grams and measures lVi6 square inches. 
If s a perfect fit for the Master Airscrew gearbox and electric 
flight pack, and will also ftt any standard 05 motor casing. The 
mount comes with mounting screws, hex nuts, locking washers 
and two 8mm screws. If s easy to install in a direct-drive setup; 
minor firewall modification is required with geared systems. 
Master 
Airscrew; 
distributed by 
Windsor 
Propeller Co., 

32 1 9 Monier 
Cir„ Rancho 
Cordova, CA 
95742. 






DU-BRO PRODUCTS INC, 

Ball Driver Set 
and Holder 

These ball drivers are available 
in a 5-piece metric set and a 
6-piece standard set. Holders 
come with mounting screws 
and are sold separately. The 
holders can be drilled out to 
accept screwdrivers or other 
small tools. 

Part nos, — 704 (holder), 705 
(standard set with holder), 706 
(metric set with holder); 
prices— $3.95, $15.95, $14.95, 
Du-Rro, 480 Bonner Rd., 
Wauconda, IL 60084; (800) 
848-94 1 1 . 


Descriplioffi of product appearing in these pages were dewed from press releases supplied by their manuiacEurers and/or their advertising agencies The informaiion given here does nm eonstilute endorsement by 
Model Airplane News, nor does il guaranis product performance When writing to the manufacture* aboul any producf described here, be sure to- mention that you read abtrol il In Model Airplane News, 
Manufacturers? To have your products ieahjred hero, address Ibe press releases lo Model Airplane News, attention: Produd News. 351 Dantxiry Rd., Willon. CT 06S9?-3 j035 
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BUSINESS 


MAKE REAL DECALS with your comput- 
er and printer, Send $10 for introductory 
kit to: LABCO. Dept. MAN, 27563 Dover, 
Warren. Ml 48093. http://www. 
mich.conrV-labco/ (8/96] 

ENGINES FOR LESS: New and used save 
big money! O.S., SuperTigre, Fox, Enya. 
K&B, McCoy, Saito & more! All used 
engines come with lifetime tradeback guar- 
antee! Consignment sales. Trade-in’s too! 
Send legal-size S.A.S.E. or postage to get 
free list to: HWC. P.0. Box 94, Boystown. 
NE 68010. [8/96] 

EXPERIENCE, INGENUITY, SOLID 
CRAFTSMANSHIP. We build from kits, 
plans, scratch, or your imagination. 
Service fully guaranteed. Hangar Heins 
R/C Aircraft, (513) 528-7221. (8/96] 

SOPHOS AVIATION T-SHIRTS Over 90 
designs; send $2 for catalogue. 5331 San 
Fernando Road West, Los Angeles, CA 
90039, (7/96] 

ANTIQUE IGNITION - GLOW PARTS 
CATALOGUE, ^-inch THICK. Timers, 
needle valves, cylinder heads, pistons, 
tanks, spark plugs, race car parts. Engines 
VSA, Baby Cyclone. McCoys. Phantoms, 
etc. $10 postpaid (U.S.). $20 foreign. 
Chris Rossbach. 135 Richwood Dr., Box 
390, Gloversville, New York 12078. 

[8/96] 

PLASTIC RC ACCESSORIES "Skid- 
gards," "Sqwiggles," “Plug-alongs" and 
“Timerkeepers." Catalogue $1 & return 
address. Tetherite Plastic Products. P.0. 
Box 57764, Webster, TX 77598. [8/96] 

NEW ZEALAND AERO PRODUCTS 

Scale plans: Rearwin Sportster, Hall’s 
Springfield Bulldog, Typhoon, Pawnee, 
Airtruk/Skyfarmer, Agwagon. Pawnee 
Brave, Fletcher FU-24, DC-3/C-47, 
Fairchild PT-19, Fleet PT-26. Cessna 
Aerobat, and more. Hardware Paks. color 
photo paks available. Free documentation 
with plans. Catalogue/Price list: $5 (U.S.); 
Visa/MC. 34 Ward Parade. Stirling Point. 
Bluff. New Zealand. Phone/24-hr. fax 
0064-03-212-8192 [2/97] 

MODEL WARPLANES, 1996: over 
10,000 plans, kits, photos, 3-views listed. 
Send SASE to John Fredriksen, 461 
Loring. Salem, MA 01970 (508) 745- 
9849 [7/96] 

PLYWOOD— Aircraft quality Finland 
Birch. Call for free price list: (800) 222- 
7853. [2/97] 

WW I PLANS AND MORE. Laser cut ribs 
and formers. Send $5 to Clarke Smiley. 23 
Riverbend, Newmarket. NJ 03857. 

[ 1 0.-951 


SCALE AIRCRAFT DOCUMENTATION 

and Resource Guide. Larger, updated 1996 
edition. World’s largest commercial collec- 
tion. Over 5.800 different color FOTO- 
PAAKS and 33,000 three-view line draw- 
ings. 188-page resource guide/cata- 
logue— $8; Canada-$10; foreign-$15. 
Bob Banka’s Scale Model Research, 3114 
Yukon Ave., Costa Mesa. CA 92626; 
(714)979-8058. [8/96] 

R/C WARBIRDS ON VIDEO Warbirds 
95, Birds of Prey 95. Jumbo Jamboree 95, 
$19.95 each plus $3 S&H. A M R. 
Productions. P.O. Box 1813. Toms River. 
NJ 08754. [10/96] 

SODA-CAN AIRPLANES— replica 
biplane detail plans with photos $7.50 
PPD, Early’s Craft, 15069 Valley Blvd. SP 
26. Fontana. CA 92335. [8/96] 

REPLICA SWISS WATCHES- 18KT 
goldplated! Lowest prices 1 Two-year war- 
ranty! Waterproof! Divers. Chronographs, 
others! Phone (770) 682-0609: Fax (770) 
682-1710. 

AERO FX BY JO DESIGNS— exact scale 
computer-cut. high-performance vinyl 
graphics and paint masks. Lettering; nose 
art; insignia for scale; pattern, pylon and 
sport fliers; complete graphic sets avail- 
able. Call or write for free sample and cata- 
logue. JO Designs, Rt. 1. Box 225 AA. 
Stratford. OK 74872; (405) 759-3333; fax 
(405)759-3340. [11/96] 

BOB FIORENZE BUILDING SERVICE. 

Jets, warbirds and helicopters. Contact 
Bob at (407) 330-1448. Our experience is 
your best assurance. [9/96] 

ANTIQUE IGNITION engine parts: excel- 
lent reproductions, fuel tanks, points, 
timers, coils, needle valves, gaskets, etc. 
Champion spark plugs. Catalogue— $6 
(inti, airmail— $8) Aero-Electric, 3706 
North 33rd. Galesburg, Ml 49053; (616) 
665-9693. [10/96] 

PLANS ACCURATELY ENLARGED or 

copied. Any scale, any size. Money-back 
guarantee. Send $2 for info and a cus- 
tomized poster for your shop. Roland 
Friestad. 221 1M 155th St.. Cameron. IL 
61423. (7/961 

PLANS ENLARGING. Old model maga- 
zines. scanning, plotting, model software. 
Free information. Concept, P.O. Box 669A, 
Poway. CA 92074-0669; (619) 486-2464 
[8/96] 

HELICOPTER SCHOOL. Five days of 
hands-on instructions with X-Cell heli- 
copters and Futaba and JR computer 
radios Small classes, tailored to your indi- 
vidual needs, beginners to expert. Includes 
all meals and lodging. Over 420 students 
from 23 countries and 44 states, logging 
14,500 flights in the last five years. 


Located on a 67-acre airport used exclu- 
sively for R/C training. Owned and operat- 
ed by Ernie Huber, five-time National 
Helicopter Champion. Send lor free infor- 
mation and class schedule now! P.0. Box 
727. Crescent City, FL 32112; phone (800) 
452-1677; fax (904) 698-4724. Outside 
U.S., phone (904) 698-4275. [7/96] 

DETHERMALIZING CERTAINTY For 

most free-flight models. Weighs .7-1.2 
grams, large SASE to Wheels & Wings. 
P.O. Box 762, Lafayette, CA 94549-0762. 

[9/96] 

PLANS TO BUILD— more than 700 tools, 
machines and accessories for your shop. 
Catalogue — $1. Wood-Met, Dept. MAN, 
3314 W. Shoff Cir., Peoria. IL 61604- 
5964. [9/96] 

FOR RELIABLE POWER system setups, 
send your O/S 91 engine, Dynamax fan 
and pipe. We will assemble, adjust and test 
fly. $60 labor. Bob Fiorenze (407) 330- 
1448. [7/96] 


MIXERS & RETRACT CONTROLLERS! 

MicroMixer for flaperons. elevons, V-tails. 
flying wings! MicroRetracts sequences 3 
servos in slow motion from one channel! 
These are tiny bounce airborne computer 
controllers for standard radios! Without 
connectors. $29 each plus $2.25 shipping, 
Quillen Engineering. 561 N. 750 W., 
Hobart, IN 46342 (219) 759-5298. [7/96] 

LARGE-SCALE SAILPLANES AND 
TOWPLANES— new and used— call 
(212) 879-1634, Sailplanes Unlimited, 63 
East 82nd SI., New York, NY 10028. 

[11/96] 

R/C SKYDIVING: New Ram-air parachute 
now available. Illustrated catalog $1. R/C 
SKYDIVERS. Box 662L. St. Croix Falls. Wl 
54024. [12/96] 

PLANS— R/C sailplanes, scale, sport and 
electric. Old-timer nostalgia and FF scale 
and sport-powered, rubber and towline. All 
models illustrated. Catalogue $2. Cirrus 
Aviation, P.O. Box 7093. Depot 4. Victoria, 
BCV9B4Z2 Canada [9/96] 

R/C FLIGHT TRAINING Your training is 
fun and easy in far western North Carolina 
near Murphy on your map. Write or call: 
R/C Flight Training, 120 Setawig Rd., 
Brasstown, NC 28902. (704) 389-8968. 

[9/96] 

FOUR SCALE CATALOGUES SPPS 171 
superscale plans: SPPS 130,000 docu- 
mentation photos, three-views; Nexus 
scale plans handbook; Nexus scale draw- 
ings; $5 each, Canada & USA. Add $5 
each air overseas. Pepino’s Scale Plans 
and Photo Service. 3209 Madison Ave., 
Greensboro, NC 27403; (910) 292-5239; 
Visa. Mastercard. [11/96] 


PLANS — V&, smaller, used by full-scale 
builders (Gee Bee's, etc.). See 2-96 
SR/CM. Catalogue/News $4 Vern 
Clements, 308 Palo Alto. Caldwell. ID 
83605. [7/96] 

VINYL LETTERS AND GRAPHICS pre- 
cisely cut to your specifications and pre- 
spaced for easy application, professional 
results. Free catalogue. Compu-U-Cut, 
976 W. Foothill Blvd., Suite 328. 
Claremont, CA 91711; (909) 624-2906. 
E-mail to: ddmc@cyberg8t.com [7/96] 

HISTORIC REPLICAS, DISCOUNTS, 
SUPERIOR PRODUCTS GUARANTEED! 

Official military issue A-2’s. G-1's. 
Authentic cosmonaut watch. Luftwaffe. 
USAAF, Eagle Squadron bullion patches. 
Flying Tigers. Lafayette Escadrille acces- 
sories; wings, patches, shirts, medals, beer 
steins, scarf, pins from $4.95. Free gift 
with order. Catalogue $2, refundable. 
Company of Eagles, 875A Island Dr., Ste. 
322N. Alameda. CA 94502. [7/96] 

FIBERGLASS FLOATS-semi-scale round 
top Edo. 6 sizes— 29" to 48" Send $2 lor 
complete list of products to: Commander 
R/C Models. P.O. Box 821. Ft. Langley. 
B.C., Canada; VIM 2S2. Phone (604) 857- 
5494 [7/96] 

GIANT-SCALE KITS: From Jim Meister 
Plans. Fun Scale P-51 and Spitfire. Squint 
Scale 81 inches. P-40B from Tim Farrell 
Flight Plans. Custom cutting also avail- 
able. Send SASE to Starlight Hobbies. 
3503 Main Street. Stone Ridge. NY 12484, 
or call (914) 687-4737 between 6-10p.m. 

[7/96] 

HOBBY VAC— Low-cost vacuum-form- 
ing machines, books, plastics and compo- 
nents. New for '96. Hobby Vac " Pro 
Series ." commercial -duty machines. Free 
catalogue— (800) 391-2974. Vacuum 
Form, 272B Morganhill Dr., Lake Orion, 
Ml 48360. [9/961 

RC ELECTRONIC JOURNAL. Packed full 
of information on how to test and isolate 
many RC electronic problems. 140 pages 
with over 100 diagrams and schematics. 
$19.95 + $3 for postage. Check or money 
orders only accepted. GSP Products. 2238 
Rogue River Dr., Sacramento. CA 95826 
[8/96] 

BOEING 80A SCALE PLANS: 72-inch 
wingspan. Send SASE and $2 lor informa- 
tion and picture. Sam Moss Productions. 
909 Colebrook Dr., Santa Maria. CA 
93454 (806) 739-9130. [11/96] 


SAITO ENGINE REPAIRS: Now avail- 
able at A-Train Hobby by the Oldtimer. 
Other gas engine repairs also available 
A-Train Hobby, 13503B Southeast Mill 
Plain Blvd., Vancouver. WA 98684; (360) 
944-5403. [12/96] 
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RATES: non-comm&rcti]— 25 cents per word (no commercial ads of any kind accepted at this rate}: commercial— SO cents per word (applies to retailers, manufacturers, etc ); count all initials, numbers, 
name and address, city, slate, rip code and phone number Alt ads must tie paid for in advance. To run your ad for more man one month, multiply your payment by the number of months you want il lo 
ran Deadline: the 10th day of the monih. 3 months in advance. e.g,, January 10 for the April issue. We don't furnish box numbers, and il isn't our policy lo send tear sheets Please make alt checks payable 

lo: AIR AGE. INC, SEND AD AND PAYMENT TO: Elisa Sllirawski, CLASSIFIED ADS, Model Airplane News. 251 Danbury Rd„ Willon. CT 06*37-3035, dr call (203) *34-2339. 


FOAM WING BUILDERS New, Iasi wing- 
sheeting method using Wingit™ lo seal and 
protect foam core and CA (yes, CA) to quick- 
ly bond balsa or obechi skins, 2-ounce bottle 
Wingit™ only $5 25 + $2 S&H. Video is 
additional $19— or ask local dealer 
Boxmeyer Composites, P.0. Box 6165, 
Philadelphia, PA 19115. [7/96] 

CA FINGERS? Prevent those almost perma- 
nent bonds between fingers, models, work- 
benches wilh Handsoff™ water- based pro- 
tectant. Fingers will still slick together, but 
will easily separate. $5 4 $1 S&H — or ask 
local dealer. Boxmeyer Composites, P,0. 
Sox 6165, Philadelphia, PA 19115. (7/96) 

81 INCHES IS SMALL— il you design 20- 
toot mega models. Choose high-strength 
Tulflite™ composite sheets to make beauti- 
ful. large glass wings. Pre-c tired epoxy 
sheets in up to 4-tool by 8-foot sizes bond to 
core. No mess. Construction manual and 
sample. $15. Boxmeyer Composiles, P.0, 
Box 6165, Philadelphia, PA 19115. [7/961 

R/C is the center ol our universe! Cosmos 
R/C Aviation. (800) 532-7623, [408) 971- 
0110. 17/96] 

GIANT SCALE PUNS BY HOSTETLER, 

Send SASE to Wendell Hostetler's Plans, 
1041 Heatherwood B. Orrviile, OH 44667 
Phone (330) 682-8896; lax (330) 683-5357 
[6/97] 

POSTCARDS— plane, lank, car, truck, train, 
ship assortments. 10 cards— -$5. CAA, 1933 
Wingate Bishopshead Rd., Toddvitie, MD 
21672. [7/961 

HYDE CUSTOM SOFT MOUNTS: $19 95 

$199,95 for engines thru 20 cu. in. F3A 
World Championship, TOCs and racing win- 
ning performance proven by Chip Hyde. 
Popular sizes: ,40 — -$49.95, .60 — $54.95, 
1.2— $39.95. 3.7— $99.95, 5.8— $109.95, 
8 8— $124 95, $5 S&H. Special thru 
October 1996— any size mount $100 for 
TOC and giant-scale racing competitors. 
Patent 5478044 For additional prices and 
information: Merle Hyde, 1627 E. Paio 
Verde, Yuma. Arizona 85365. [9/96] 

MODELER S EXCHANGE NETWORK: 

Listings ol kits, planes, radios, engines and 
other modeling-related items. “For Sale’' or 
* Wanted" published by region and updated 
monthly. Turn surplus items into cash, or 
(ind that new project quickly and easily. For 
more information, send $1 and an S.A.S.E. 
to: M E N., P.0, Box 1285, Coventry, Rl 
02816. [8/96] 

BUILDING SERVICE Trainers to jelsf We 
build them. You fly them. We are at the lead- 
ing edge of R/C aircraft assembly technolo- 
gy. [407) FLY -JETS: (407) 359-5337. We 
specialize in trainers, sport, scale, giant scale 
& jets, www jag.net/-aircrafl , or E-mail 
Aircrall@iag.rvet [7/961 


RADIO CONTROL ON-LINE-rcoillns. 

com Are you on the internet? Telnet: rcon- 
line.com WWW: http: //rconli ne.com — Live 
chat with lei low modelers worldwide. Dozens 
ol R/C forums. 12.000 MB of Hies. User R/C 
homepages. FREE irial period, Help/ques- 
lions: [817) 484-4593. [8/96] 

R/C HI FLIGHT VIDEO 3-LATEST RE- 
LEASE! From the leaders in R/C Airborne 
Filming - this tape wilt entertain, inspire and 
amuse! Video 3 lakes you to spectacular 
locations wilh a remarkable 14-foot camera 
carrying Phoenix model. New surveillance 
model Lottos! 184 00 1 Pterodactyl craft 
Mountain rivers and breathtaking footage— a 
must tor your video collection! Send US. $29 
cheque to: A.R, Kingston!, 96 Grove Street., 
Nelson, New Zealand, U.S, $5 for plans info 
pack. Fax (03) 547-3498. [10/961 

NEW ENGINE— quality built, ready to fly, 
R/C aircraft; largest trade allowance for your 
old ignition engines and parts. For a tree 
appraisal, send your engines to us, and you 
wilf be assured of the highest possible esti- 
mate of their presenl market value. For a 
giant bargain catalog, please send $3 plus a 
#10 double-stamped SAE to: Carl V, Miller 
1773 Blueberry Dr. N.E., Rio Rancho, NM 
87124; [505)891-1298 [7/961 


HOBBYIST 


PAYING $125 EACH lor following toy metal 
outboard boat motors: Black Mercury MK- 
1000. Oliver, Seafury Twin, Gale Soverign. 
Also buying others. Gronowski, 140 N, 
Garfield Ave. Traverse City, Ml 49686; (616} 
941-2111. [8/96] 

WANTED: Model engines and racecars 
before 1950. Don Blackburn, P.G. Box 
15143, Amarillo, TX 79105: [806) 6224657. 

110/96] 

ENGINES: IGNITION, GLOW, DIESEL — 

new, used, collectors, runners Sell, trade, 
buy Send $3 tor huge list to Rob Eierman, 
504 Las Posas, Ridgecrest, CA 93555; (619) 
375-5537. (11/96] 

MAGAZINE BACK l$$UE$-Ameriean 

Modeler, American Aircraft Modeler , 
Aeromdelter, Model Airplane News, Model 
Aircraft, /Of and more: 1930s- 1990s. For 
list, send SASE to Carolyn Gierke. 1276 
Ransom Rd„ Lancaster, NY 14086, [9/96] 

WANTED: ignition model engines 1930s lo 
1950s, especially Elf, Baby Cyclone. Brown 
Jr., Ohlsson Custom and Gold Seal. Also 
model racecars, any parts, spark ptugs, etc; 
Woody BarteSI, 3706 North 33rd, Galesburg, 
Ml 49053; [616) 665-9893, or (800) 982- 
5464. [10/96] 

CASH FOR ENGINES: ignition, glow, 
diesel-all types; any condition: sale list, loo! 
Estates my specialty* Send SASE for list. Bob 
Boumstein, 10970 Marcy Plaza, Omaha, NE 
68154; (402) 334-0122. [8/96] 


WANTED: Old, unbuilt, plastic model kits 
from 50s and 60s. Send list, price to 
Models, Box 863. Wyandette. Ml 48192. 

[2/97] 

ENGINES, KITS & ACCESSORIES: 35-year 
collection for safe. For listing send #10 SSAE 
to: Ed Hager fin, Box 1980, Overton, NV 
89040, [8/96] 

MODEL AIRPLANE NEWS, 1930-1980; ’Air 
Trails/ 1935-1952; "Young Men/ 1952- 
1956; "American Modeler/ 1957-1967: 
“American Aircraft Modeler:’ 1968-1975. $1 
for list George Rerih, 3597 Arbutus Dr, N., 
Cobble Hill, BC. Canada VOR ill. [$/%] 

COLLECTION FOR SALE Over 350 kits 
from 40's, 50's, 60’s, F/F, R/C, U/C, Rubber, 
Solids, Jefex. Send SASE ($.55) to Dr. Frank 
iacobeliis, 62 Palisade Rd., Rye. NY 10660, 
or call (91 4) 967-5550. [8/96] 

MODEL MOTORS WANTED: most types, 
1970 and earlier. Cash or trade. T. Crouss, 
100 Smyrna, West Springfield, MA 01089 
(12/963 

WANTED Cox, Wen- Mac, Testers, etc. Gas- 
powered plastic cars, planes, boats. Please 
call or write. Dean Barham, 4032 Iowa SL, 
San Diego. CA 92104; (619) 528-1680. 

[7/961 

SLOT CARS WANTED: Cox. Aurora, Tyco, 
etc. 1960’s, 1970’s vintage: any scale. Please 
call or write, Dean Barham, 4032 Iowa St., 
San Diego, CA 92104; (619) 528-1680, 

17/96] 

P-38 LIGHTNING— LOVE IT? Join a group 
of P-38 modeling and lull -size enthusiasts. 
Share modeling, flying, historic fads and arti- 
cles about the P-38. Entering lee of $15 cov- 
ers newsletters and club patch. For more 
information, write: P-38 M.O.L Ron Parker, 
3003 Windchase, #1003. Houston, TX 
77082-3444. [10/96] 

WANTED: Model engines and racecars 
before 1956 Don Blackburn, P.0, Box 
15143, Amarillo. TX 79105; (806) 622-1657. 

[12/96] 

WANTED: Built or partially built scale 
Cessna 150, 152, or 172 Glen Mills, P.O. 
Box 3393, Mission Viejo, CA 92690; phone 
(714) 768-0585: fax (714) 458-6455. 

[12/96] 

EZ PILOT ARF5 WANTED: (512) 918- 
0147, [8/96] 

WANTED: Pre-1950 miniature gas-powered 
racecars, Bremner, Pooling, O&fi, 
Thimbledrone, McCoy, etc. Also toy metal 
outboard boal motors: Gale, Oliver, Mercury, 
etc. Gronowski, 140 N. Garfield Ave., 
Traverse City, Ml 49686. (616) 941 -2111. 

[8/961 


HERCULES MODEL TUG BOAT— 36 inch- 
es tong, steam powered [Sailo 2-cylinder) 
forward and reverse, steam whistle, smoker, 
never used, display case— $2,995. For more 
informal ion, call weekdays, John Wanner 
(602) 948-2720. 7595 E_ Gray Rd r 
Scottsdale, AZ 85260. [7/96] 

BUYING ED'S AND 70’S TOYS G! Joe, 
plastic models, Hot Wheels, TV and monster- 
related, other cool toys. Jefl Gilbert, 423 S, 
Randolph SL, Princeton, IL 61 356- 1960, 
(815)875-1653. [9/96] 

2000+ WARPLANES CARDS FOR SALE. 

Perfect for collectors or scale research. 
Unusual and familiar aircraft in rare varia- 
tions. Includes fighters, trainers, bombers, 
seap lanes , 0 bs e rva ti 0 n/rec on nai s san ce , 
choppers and more. Cards are 5.5 inches 
square wilh photographs, history, and spec- 
ilications. Cards are in perfect condilion 
organized by aircraft type in original boxes 
Includes poster and patron, embiem stick- 
ers. $300 plus UPS. Call Mike Martin (910) 
349-5007. [7/96] 

FOR SALE: Precision Eagle 3.3 cubic-inch 
engine NIB. Asking $375. (314) 843-7126, 
[8/96] 


EVENTS 


f, T.O£. OF BALTIMORE 1 FLY IN: Two- 
day extravaganza— June 22 and 23. Open 
lEying — Saturday; Demo flying— Sunday. 
Scheduled appearances by world class com- 
pel 1 tors. Prizes, Raffles, Call Art Vail (410) 
247-4281. 17/96] 

MODEL HOBBIES SHOW AND SALE: July 
13, 9 am. to 4 p.m„ Beil flower Masonic Hall, 
9813 Beach SI reel. Belillower, California 
Admission— $4, sale fable— $40. Caryl 
Sitter, 13674 Bennington Court, Fontana; 
(909)899-4561. [7/96] 

CORONA, GA. MAIN EVENT SHOW- 

2180 Nevada, [South McKinley, off 91 fwy.} 
July 26-28. Friday, 5 p m, - 10 p.m, 
Sat/Sun 10 a, m. - 5 p.m. Free admission; 
(909)371-4451. [7/96] 

NCFFA NATIONAL FUN -FLY CONTEST 

August 10-11. 1996, in Caiisle, PA. 
Sportsman and Unlimited Classes in 
NCFFA and Fun Fly categories. NCFFA and 
Fun Fly events, with trophy and merchan- 
dise awards. AMA and NCFFA membership 
required. Pre-registration via mail or at site 
before contest starts at 8 a,m. on Saturday, 
Send SASE lo Contest Director: Mark 
Smith, 1020 Forbes Rl, Carlisle, PA 
1 7013, tor ru les and i nfo, [8/96 ] 
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Final APPROACH 


R/C FLYING BUGS 


I magine an unmanned aerial vehicle 
(UAV) that is small enough to fit in the 
palm of your hand and fly unnoticed into 
buildings, down hallways and into rooms 
where it can attach itself to the ceiling or 
wall to covertly relay information about 
the activity in that room to the eager eyes 
and ears of spies parked in a van just out- 
side* Or consider even tinier UAVs the 
size of a microchip that float on wind 
currents, modify their trajectory to con- 
verge en masse on some radiating source, 
such as an enemy radar installation and 
then enter through cooling vents to short- 
circuit the site's electronics* 

Science fiction? Well, lock 
your doors and close your 
vents because the Defense 
Advanced Research Projects 
Agency (DARPA) is investigating 
the feasibility of just such flying 
automatons. 

Last November, a DARPA- 
sponsored workshop was held to 
assess state-of-the-art technology, under- 
stand relevant defense applications and 
collect data required to underpin a Micro 
Unmanned Aerial Vehicle (MUAV) 
Program, The results of that workshop 
have intensified interest in the feasibility 
and role of MUAVs in future military 
applications. 

At the workshop, various critical 
MUAV technologies were discussed. 
Ideas advanced were battery-operated 
micro motor-driven UAVs (Lincoln Labs 
and the U,$, Naval Research 
Laboratory), micro gas-turbine engines 
(MIT), image-understanding microchip 


optical sensors 
(Georgia Institute 
of Technology), 
electromechanical “smart skin” actuators 
(SARCOS) and a novel micro-pulse, jet- 
driven air vehicle with no moving control 
surfaces (Georgia Tech Research 
Institute)* The latter design would 
employ a microelectromechanically 
based tiny pulse jet as a gas generator for 
not only primary propulsive thrust, but 
also to create motionless actuators that 
rely on circulation -control led airfoils (see 
figure). Study of the problems associated 
with building pulse jets at this scale in 
support of a circulation-controlled 
“MicroFlyer” 
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is being undertaken at the Georgia 
Tech Research Institute by Principal 
Research Engineer Robert Michel son, 
Michelson is also past president of the 
Association for Unmanned Vehicle 
Systems (AUVS) and the originator of 
the annual International Aerial 
Robotics Competition, 

MICROFLYER 
POWER SYSTEMS 

Three technological hurdles — naviga- 
tion, energy storage and propulsion — 
must be surmounted before Micro- 
Flyers will be ready for commercializa- 
tion. Navigation will be the 
most difficult problem because 
of the non-scaling physics of 
electromagnetic radiation: you 
can't drastically miniaturize a 
Global Positioning Satellite 
System (GPS) antenna! Prop- 
ulsion and energy storage sys- 
tems under development are 
intimately related. No battery 
has been able to match the 
energy that can be released as 
matter is transformed from one 
state to another (“burning”). 
Therefore, the first Micro- 
Flyers may well use miniature 
internal-combustion engines 




rather than battery-operated motors 
(see Energy Density chart). 

Micro-electric motors used by the 
camera and pager industries are being 
tested for MicroFlyers. These tiny 
2-gram motors have generated 2 grains 
of static thrust while consuming 40m W 
of electric power. Oak Ridge National 
Laboratories has demonstrated a 
rechargeable thin- film lithium battery 
with a voltage of 1 .5 to 4.2 volts and a 
specific energy of 0,8 to 1,6 megajoules 
per kilogram (MJ/kg). To put this in per- 
spective, a 1994 Rand study postulates 
the power requirement for a 1cm, l -gram 
{really tiny!) MicroFlyer will be 45 mW 
if one third of the air vehicle's 
gross weight is devoted to a 
) .6MJ/kg battery* 

On the other hand, internal - 
combustion engines seem to 
show greater promise for MicroFlyer 
propulsion, MIT's gas- turbine laboratory 
has received funding from the Army 
Research Office to develop a micro 
gas-turbine generator. This tiny gas-tur- 
bine engine will weigh in at 1 gram and 
will be 10mm in diameter x 3mm long. 
The initial fuel will be gaseous hydrogen, 
though later operation on JP8 will be 
attempted. This is not simply a scaled- 
down jet engine, but a whole new design 
with gas bearings, silicon carbide compo- 
nents and a rotational speed of 3 million 
rpm * This was originally to be a battery 
replacement, driving a tiny 10W to 20W 
electric generator. Used as a turbojet, 
however, it should develop up to 0.05 
pounds of thrust. Compared to a heli 
engine having a 5:1 power-to- weight 
ratio, the liny MIT gas-turbine engine 
will be four times more impressive. 

Taking a different tack, the Georgia 
Tech Research Institute is looking at tiny 
pulse-jets* These pulse-jets would 
act either as primary propulsion or 
as gas generators for “blown” air- 
foils. Microelec tromechanical system 
(MEMS) technology — machines on the 
scale of several transistors on an inte- 
grated circuit chip — will be used to 
reduce the losses owing to boundary- 
layer effects that will occur in a centime- 
ter-scale combustion chamber. We'll 
keep you posted on further developments 
in the world of R/C MicroFlyers. 

Our thanks to Rob Michelson for his 
help in preparing this article. 

— Tom Atwood 
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